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Initial WAAS
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SATELLITE NAVIGATION
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Phase 1, 2 and 3 Sites



Option 1-. _ .. ——. —- —..

( FY99* )

H
Software ~

Q Additional Certified
Code (If Required)

. Availability Coverage
Model (ACM)

. Service Volume
Model (SVM)

● NOTAMS
. 0 & M Upgrade

FAA

Option 2
_——. — .—

(
N99*

7
I Hardware , I

Jll ● WMS
● 8 WRS.

:.*. .rn@*i ● Processors for
ACM, SVM,
and NOTAMS

I I

FAA

Option 3

N99* 1
41

*

,’

,’

/

!!iP Leased
Services ‘

● 2 CSAT’S
● 4 GUS’s

,: , . .
< .:, 2

Unknown Satellite Provider
(Based on Sept 96

Request for Services)

Option 4_ .— .—_. .—.  -.—.  —
FYoo *I

Software

E
● Additional Certified

Code (If Required)
● Integrate Into AF

I Operational Control
Center Concept

● RMMS
● Accept International

WAAS
‘. .— —__-———

Option 5. ..— . . ----- ..— —— —- .——-_-,
WOO*

Hardware
m ● 1 WMS

Option 6_.. — . . .—.—  --
NOO*

*<l\

w

c..

,

/

!?

Leased’
Services

● 2 CSAT’S

Unknown Service
Provider

Option 7_—.— — .—— .. ——  ---
woo’ )

/

!!? Leased
Services

: ~ 2 CSAT8S
‘ ● 4 GUS%
/ ~~!
%.

.

Unknown Satellite
Provider



H a r d w a r e  I

SATELLITE NAVIGATION

Phase 2

WMS - 2(6 Months)
WRS -2 (12 Months)
SGS -4 (12 Months)

O&M Processors
1- NOTAMS (6 Months)

1- SVM (6 Months)
1- O&M (6 Months)
FVS Hardware (2 Months)

Phase 3

WMS - 2(6 Months)
WRS - 2(12 Months)
SGS - 8(12 Months)

,

Hardware Replacement WAAS/FVS
6 WMSS (80?40 of Cost)
41 WRSS (75?40 of Cost)

SGS -8 (50Y0 of Cost)
TDS -1 (100vo of Cost)
(18 Months POP)

Exercise - NTL FQR Exercise - NTL End of Phase 2-6 Months

Communications I

SATELLITE NAWGATION

Phase 2

Upgrade Network Design (6 Months)

2 GEOS Based on 10-year  Lease Period (60 Months)

4 RFUS Based on 10-year  Lease Period (42 Months)

Exercise - FQR (June 1997 Likely)

Phase 3

Upgrade Network Design (6 Months)

Exercise - NLT End of Phase (2 -6 Months)

2 GEOS Based on 10-year  Lease (36 Months)

4 RFUS Based on 10-YEar Lease(18  Months)

Exercise - NTL End of Phase 1



June 8, 1994

March 10, 1995

Mayl,1995

August 3, 1995

August 28,1995

October 2,1995

December 5-8, 1995

March 4-8, 1996

April 28,1996

May 1, 1996

Request for Proposals Released

WAAS Competitive Range Briefing to
Administrator

Fact Finding Started

Contract Award ‘

Post Award Conference

System Requirements Review Conducted -
Approval Completed January 4, 1996

Program Overview Meeting

System Design Review

Contract Termination

Hughes Letter Contract

●

●

●

●

●

●

●

&

Terminate Wilcox Electric, Inc. (28 April 96)

Issue Letter Contract With Not-to-Exceed to Hughes
Aircraft Corp. ( 1 May 96)

Definitive and Award Sole Source Contract (Fixed Priced
Incentive) to Hughes as Systems Integrator and Software
Developer (Ott 96)

Expand Existing COMSAT  Agreement for Satellite
Communications (Sep 96)

IWAAS Complete (Nov 98)

Phase II Start (Jun 98) Complete (July 2000)

Phase Ill Start (Nov 99) Complete (Dee 2001)



Activity Description

Major Mllestortes

Site Implementation

Functional Verification System  (FVS)

Hardware Procurement (FVS)

FVS Flald & Integrate

FVS System TEAa

FVS Racontlguratlon

Software Ertglneering

SRS Oavatopment

Software Prototyping

SupporV7est S@vrare Development

Operational Software Development

Software Sustaining

System Daalgn,  Integration & Test

WMS Hardware Procurement

TU-  pa@gn-  & Intograta

WAAS  System Fletdlng  & Integration

System TesWEvaUAcceptafUe (TEA)

—

System Snglnaartng
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Summary

● No Significant Changes

● End-State Requirements are Same

Q Less Time Overall to Complete



National Satellite Test Bed
(NSTB) ‘

b

● Purpose

s Configuration

. Geographic Coverage’

. Timeline of Milestones

● Funding



● Continue Validation and Verification of Algorithms
Developed for IWAAS

● Define End-State WAAS Requirements

● Facilitate International Tie-in

s Ionospheric/Tropospheric  Modeling

v
I ‘iRLLITE  N A V I G A T I O N

Approach
I

I

18 Testbed Reference Stations (TRSS)

5 Testbed Master Stations (TMSS)

2 Geostationary  Earth Stations

. FTS-2000 Terrestrial Communications

● Dual Thread Instead of Triple

. Software Written DO-178B  Safety Standard

● Developing as Closely to WAAS Specification as
Possible Given Funding Constraints



SATELLITE  NAVIGATION
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National Satellite Test Bed
Reference Station Architecture mm L&&$&’L*ti+&’x!.LL~
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Proposed NSTB Expansion
SATELLITE NAVIGATION



Alaska - Hawaii Network Layout
SATEL1lTE  NAVIGATION

Alaska I Falrbanka I

J

Single-Thread Dial-Up TRS

‘ \\\\ ,

Stanford University
RMS TMS I

Ha

Single-Thread  Dial-Up TRS J

NSTB Milestones , m*$: , .,. . -c
SATELLf  TE NA VIGATION

k

Fielding to be Completed

Communications Network Complete

Software Development Complete

Integration and Testing Complete

Signal Available

August 1996

January 1997

May 1997

August 1997

October 1997
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GPS - CHARTING CONCERNS
David Simpson, UK Hydrographic Office

INTRODUCTION

The purpose of this paper is to bring to the attention of chart users
some of the navigational implications which have become apparent with
the growing adoption of GPS (Global Positioning System) at sea. Action
taken by the UK Hydrographic  Office to make users aware of weaknesses
in both GPS and charting are also discussed, as are possible future
trends .

It should be noted that the views expressed herein are the result of
the author’s own experience and do not necessarily represent fully the
current official policies of the UK HO.

THE SATELLITE ERA

In the 1960s satellite technology provided the means of defining a
global datum based on the Earth’s centre  of mass and this has resulted
in the development of the WGS 84 Datum, which relates the satellite-
derived spheroid to the Geoid. A means of relating positions referenced
to this global geocentric (ie. centred on the Earth’s centre of mass)
system to those referenced to local datums, as are most of the charts
in the British Admiralty (BA) seriest must be established.  Figures 3
and 4 indicate the range of regional national and local datums in use.

TIU+NSFORMATIONS  - SHIFTS FROM ONE DATUM TO ANOTHER

In order to convert positions on one datum to positions on another it
is necessary to establish the relationship between a number of known
points, common to both datums. The quality of the transformation so
determined is dependent,  amongst other factors,  on the nufier  and
quality  of these common poin~s; generally, the more numerous, the
better. However, no transformation is perfect since both the original
datum and the datum to which positions are adjusted h,ave inherent
weaknesses which vary over their areal extent. Depending on the
objective, transformation parameters may be tailored to provide best
fit over limited areas, while introducing degradation in other, less
important regions. The point being made is that datum transformations
introduce errors which may be significant in the area of operation.
GPS is referenced to WGS 84 Datum but most receivers have options to
provide output positions referenced to any one of a large number of
local datums in addition to WGS 84. However, the embedded parameters
for the transformations are likely to be mean values for the whole area
and their application, particularly in the extremities of the area of
use of a given datum, might introduce errors of hundreds of metres.
It is therefore preferable, from a navigational point of view, to
maintain positions referenced to WGS 84 Datum whenever possible.

HORIZONTAL DATUMS AND CHARTS

Approximately 10% of the world-wide BA series of 3300 navigational
charts are on WGS 84 Datum (ie having a WGS 84 graticule) with a much
smaller and diminishing number on the superseded WGS 72 Datum. The
shift between these datums reaches a maximum of about 17 metres at the
Equator,  being zero at the poles, and is therefore significant for
charts of about 1:50,000 scale and larger, especially in low latitudes.
There are several reasons why so few charts in the BA series are, as

yet, referenced to WGS 84:
(1) WGS 84 is a recent development and it would take a

considerable period of time to replace existing charts with new
editions using the new datum.

(2) National consistency,  such as the mapping and charting of the
UK. It is currently UKHO charting policy to publish charts referred to
the national datum, OSGB 36, so that both charts and maps are referred
to a common horizontal datum and thereby provide a seemless base for
users . However, recent commitments to the creation of a digital
database in vector form, for use in ECDIS (Electronic  Chart Display and
Information Systems), require that positions are referenced to WGS 84
Datum. It is inconceivable to have paper and digital charts on
different horizontal datums!

(3) Lack of control data available to calculate a shift from the
chart datum, if indeed the chart is on a defined datum, to WGS84 Datum.

Where charting policy is to maintain reference to a national or local
datum, it has been recognised that, with the rapid increase in GPS use
for navigation at sea, there is a need for shift values which relate
the local chart datum to WGS 84 Datum so that satellite - derived
positions can be adjusted and plotted directly. To date, these have
been calculated and are quoted for about 45% of the BA series. They
are expressed in minutes of latitude and longitude but are provided
only if there is sufficient, good quality horizontal control in the
area and errors would not be plottable at the scale of depiction. For
example,  if, in a given area the relationship between local horizontal
datum and WGS 84 Datum cannot be established to an accuracy better
than, say 20 metres and positions can be plotted to a precision of 0.2
millimetres, it would mean that this error would become significant at
scales larger than 1:100,000. Thus, shift values could not be provided
for larger scale charts, which would remain referenced to the local
datum only. Similarly, if the relationship between the chart datum and
WGS 84 Datum can be calculated to a high degree of accuracy and it
happens to be small, then it will only be significant at the largest
scales and smaller scale chart~may be stated as being on WGS 84 Datum,
because the shift is not plottable. This is relatively simple when
scales of depiction are fixed, but becomes more problematical as chart
data is provided for ECDIS systems, where users may increase scale
inappropriately and fail to realise the significance of poor positional
accuracy.

GPS - HOW COMPATIBLE WITH CHARTS?

The development of GPS (Global Positioning System)  has made available
a continuous, world-wide, all-weather positioning system which has the
potential to provide users with greater accuracy than has been possible
before .
The application of SA provided a major stimulus for the development of
Differential GPS whereby corrections to the pseudoranges measured
between each satellite and the receiver are transmitted to the user’s
receiver from a Reference Station, whose position has been determined
accurately. This method can eliminate almost completely the effects
of SA and enables real-time positional accuracies of 5-10 metres to be
attained at sea. However, there remains the problem of integrity,
whereby a user seeks assurance that his positional accuracy remains
within tolerances. Large deviations from true position may occur but
there are, as yet, no guarantees that these excursions can be detected
and eliminated in real-time. Users must therefore be cautious of over-
reliance on the system.

1
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Whereas positional accuracies available via satellite systems are
improving rapidly the fact is that charts are based on a mixture of old
and newer data which are melded together by the art of the compiler.
It is not possible to standardise or improve rapidly charts whose
construction is constrained by source material of variable quality.
Even when positional information becomes available such that a shift
to WGS 84 Datum can be calculated with confidence,  what does this mean
for offshore features surveyed by leadline  and horizontal sextant
angles in the last century?  With what degree of confidence can they be
stated to be referenced to WGS 84 Datum?

CHART POSITIONAL ERRORS CORRECTED BY SATELLITE IMAGERY

During the last dozen or so years the UKHO has made increasing use of
satellite imagery such as LANDSAT and SPOT to assist in the
rectification of gross positional discrepancies. It has become a
routine procedure to acquire satellite imagery in support of revised
or new charting in areas where conventional data is lacking or is of
dubious quality. Often, the use of such imagery represents the only
reliable, quick and cost-effective means of correcting coastlines and
positioning visible features of navigational significance.

A recent example is offered by the revised scheme of charts of the
Maldive Islands. The general cover of these islands in the Indian
Ocean has been provided by three fathoms charts, 66A, B and C, at a
scale of approximately 1:280,000 and dating from the middle of the
nineteenth century. Acquisition of LANDSAT  image~ has enabled a new
metric series of four charts to be compiled at a scale of 1:300,000.
The satellite imagery allowed repositioning of atolls and rectification
of distortions in their shapes. In some cases these positional shifts
have amounted to 4 minutes of longitude while in others they have been
negligible, thus indicating the lack of overall positional control in
the island chain. The larger positional discrepancies would certainly
be significant to a navigator placing undue trust in the relationship
between charted positions and those output by his WGS 84 referenced GPS
receiver.

The large areal coverage provided by satellite imagery has enabled the
limited horizontal control available to be extended throughout the
island group such that the new metric charts have been referenced to
WGS 84 Datum. Replacement of the fathoms charts of the Maldives by
metric charts 1011 - 1014 was completed during 1993.

SUMMARY AND FURTHER COMMENTS

1. The increasing use of global navigation satellite systems such as
GPS promotes the need to reference charts to WGS 84 Datum.

2. With charts referenced to WGS 84 Datum there is no need to degrade
GPS positional output by datum transformation.

3. In cases where there is limited horizontal control available to
define WGS 84 in the area of chart coverage it might be possible to
estimate the likely error and indicate to the user that a chart is
referred to WGS 84 Datum to an accuracy of, say, 150 metres  throughout
its extent.

4. It is considered useful to include a worked example if a datum
shift note appears on a chart. This should help to avoid the doubling
of error which results if shift values are applied in the wrong sense.

5. The practice of qualifying positions by quoting a horizontal datum
should be encouraged. This serves to remind users of the possible
significance of plotting a position referred to one datum on a graphic
(including  ECDIS) referred to another,  as could happen if, for example,
a Notice to Mariners issued by country X, on their national datum, was
to be plotted on a BA chart referred to WGS 84 Datum.

ltIn operation Desert Storm, B-52s missed targets because they
initialized their INS at Diego Garcia  on a different datum from the one
used to reference the target location. The datum shift exactly equaled
the miss direction and distance. To add further confusion, 11 di f ferent
datums covered  the  theater  o f  war.” (Naval Aviation MC&G Handbook)

6. Mariners should use the indicators provided by charts to assess
the likelihood of positional problems. These include positions notes
which might state that horizontal datum cannot be determined.  Other
indicators such as the antiquity of the source material or the lack of
reference to horizontal control beneath the title should also be
considered. Similarly, notes may caution that sections of coastline,
or islands, have been reported to be out of position. All these can
provide clues to the reliability of positional control.

For example, BA 203 - Nisos Zakinthos  to Nisos Paxoi - is a modern
metric chart depicting part of the west coast of Greece at a scale of
1:150,000. It is on ED50 and carries notes providing shift values for
satellite - derived positions and warning of positional discrepancies
between it and fathoms charts of the area. Part of BA 203 is covered
at a larger scale, 1:51,040,  by fathoms chart 3496. This was published
in 1905 and was compiled from surveys conducted in 1892 and 1904.
There is no reference to a defined horizontal datum but the chart
carries two notes, one of which indicates that, “longitudes should be
diminished by about one minute (1928)” while the other points out
discrepancies between it and BA 203 and recommends the transfer of
position by distance and bearing.

Also within the limits of BA ~03 is a panel on BA 1620. This is a
fathoms chart published in 1866. The 1:48,500 scale plan of part of
Levkas Island is ungraduated and is based on a survey of 1864. The
only positional reference is the quoted latitude and longitude of the
Custom House beneath the title.

Charts 3496 and 1620 were withdrawn during 1995 but provided the
largest scale representation of their respective areas until then.

7. Users must be aware of the limitations  and inaccuracies  of GPS.

8. When using GPS, especially in Differential mode, it should be
appreciated that positional accuracy of charted features may be
considerably poorer than the navigation system.

9. Reporting of GPS referenced positions would assist in the
calculation of adjustments to charts. In July 1995 a form (H102b) was
introduced in weekly BANMs . This requests ships’ observations,
preferably alongside, of GPS position (WGS 84 Datum) and position on
the chart (chart datum) . To date this exercise has revealed more about
the knowledge of the observers than useable data!

10. User education. Annex A is a reproduction of a recently issued
Notice to Mariners, number 2649(P)  of 1996, which summarises many of
the consequences of using GPS derived positions on BA charts.
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ANNEX A

CONCLUSION NM2649(P)/96 - SATELLITE NAVIGATION SYSTEM POSITIONS AND BRITISH
ADMIWLTY CHARTS

Many charts have significant inherent positional weaknesses resulting
from the antiquity and inadequacies of some of the source material used
in their compilation. Thus , a mariner may be tempted to make use of
his apparent 10 metre navigational accuracy provided by DGPS to skirt
dangers whose charted positions could be many hundreds of metres from
their real location, rather than give them a suitably wide berth. The

problem of having a navigation system which can be many times more
accurate than the charts on which positions are plotted becomes more
significant as we enter the ECDIS era. This important topic is
receiving the attention of the International Hydrographic Organisation.

It is essential that the mariner is made aware of the potential
inaccuracies and weaknesses in both his navigational fixing system and
his charts and, whenever possible, makes use of independent navigation
aids to confirm positions.

Charts can be demonstrated to be compatible with GPS to varying
degrees. It is the responsibility of the chart maker to improve the
positional accuracy of his product and to warn users of existin9
failings and weaknesses. It is incumbent on the user to heed these
warnings and to make use of both charts and GpS (GLONASS  etc)
prudently.

ms5.001

1. The United States NAVSTAR  Global Positioning System (GPS) is a
satellite navigation system which is operated by the US Department of
Defense and provides a continuous world-wide position fixing system.
The accuracy quoted in Standard Positioning Service (SPS) mode is
100 metres for 95% of the time. This degree of accuracy is artificially
constrained by the use of Selective Availability (SA) which is a method
employed by the US DoD to degrade the signals and thereby prevent all
but authorised users from making use of the full potential of GPS.
Mariners should not attempt to navigate to a greater accuracy since
there is currently no indication of the real time system performance.
This accuracy of 100 m approximates to 0.05 arc min of Latitude.

2. Differential GPS is based on the use of a reference station at a
known position which can negate much of the degrading effect of SA and
other GPS errors (ie clock, ionospheric and tropospheric errors etc.)
by providing frequent satellite range corrections to the mobile whose
position is required. dGPS networks are becoming increasingly available
in coastal waters and for port approach.  In order to make use of
corrections transmitted from reference stations it is necessary to have
suitably enhanced receiver/aerial.

3. The GLONASS  (Global Navigation Satellite System) constellation of
24 satellites became operational in January 1996. It is operated by the
Russian Federation and is similar in concept to GPS with the notable
exception that signals are not degraded by SA. Receivers capable of
using signals from both GPS and GLONASS are available and these
combined sources of positional information should lead to greater
confidence of accuracy.

4. Details of GPS, dGPS and GLONASS  are given in Admiralty List of
Radio Signals, vol 2.

5. GPS is referenced to the World Geodetic System 1984 (WGS 84)
Datum. This datum relates p&sitions on the Earth’s surface, or in
space, to a mathematically defined figure,  in this case the WGS 84
spheroid (often referred to as an ellipsoid) which’  is used to
approximate,  or model, the complex shape of the Earth. Its origin is
the Earth’s centre  of mass and it provides positional reference
throughout the world. WGS 84 is thereby a global, geocentric datum.
GLONASS uses the SGS-90 spheroid, whose relationship to the WGS 84
spheroid can be determined.

6. Local or regional datums such as European Datum 1950(ED  50) use
different, non-geocentric spheroids which provide close approximation
to the shape of the Earth over a selected area but become progressively
poorer beyond that region.

It is essential, wherever possible, that the datum to which positions
are referred is compatible with the datum used for the chart on which
the position is to be plotted. If this is not the case then care must
be taken to take account of differences.

7. Charts referred to WGS 84 Datum are currently few in number,  but
enable GPS-derived positions, referred to WGS 84 Datum, to be plotted
directly. The objective is to refer all charts to WGS 84 Datum,  but
this will take time and can only be progressed as relationships between
existing charted detail and that datum are established.

8. Charts having a ‘SATELLITE-DERIVED POSITIONS’ note provide
latitude and longitude shift values which enable GPS-derived  positions



to be adjusted before plotting on the chart.  However,  the absence  of
such notes should not be taken to imply that WGS 84 Datum positions can
be plotted directly on a chart, simply that the chart has not been
examined and updated positionally  since 1981. Tables Of shift values
for additional, which have been examined but not yet updated, are
issued periodically as Preliminary NMS and will be made available in
subsequent Annual NMs.

9. Recent shift notes include an example, unique for each chart,
which depicts how the adjustment should be applied.  For instance, if
the shift is 0.07 min S,  0.24 min E, the example might be:
Sat-Derived posn(WGS 84 Datum) 64 22.00 N, 121 30.00 W
Lat/Long adjustments 0.07 St 0.24 E

---- ---- --- ----- ----- -

Adjusted posn (compatible with chart) 64 21.93 N, 121 29.76 W
In this example, by no means exceptional,  the shift equates to

approx 230 metres, which is plottable  at all scales greater than about
1:1,000,000.

10. Most GPS receivers now have the facility to permit the
transformation of positions from WGS 84 Datum to a variety of local
horizontal datums. The generalised parameters used in the software may
differ from those used by the UKHO, resulting in the possibility that
positions may not agree with the chart, even if the horizontal datum
is stated to be the same. It is therefore recommended that the GPS
receiver is kept referenced to WGS 84 Datum and the position shift
values provided on the chart are applied before plotting.

11. The remaining charts, some of which carry a note stating that a
satellite-derived position shift cannot be determined, are those for
which insufficient details of horizontal datum are known. It is
important to note that in the worst cases, such as isolated oceanic
islands or charts of great antiquity,  positions may be several miles
discrepant from those derived from GPS. Internal positional
discrepancies in such charts are the result of horizontal control
inconsistencies within, and between, sources of data used in their
compilation and MAY BE SIGNIFICANT TO NAVIGATION. Mariners are
therefore advised to make greater use of classical methods of
observational position fixing Then closing the shore of navigating in
the vicinity of dangers. The relative positions of features may be
more reliable for navigation than the use of unadjusted satellite -
derived positions on a chart whose horizontal datum cannot be defined.

12. Mariners visiting regions where charts carry no note, or bear the
note stating that differences cannot be determined, are requested to
report observed differences between positions referenced to chart
graticule  (ie chart datum) and those from GpS, referenced to WGS 84
Datum, using Form H102b - included in every weekly edition of NMs. The
results of these observations are examined and may enable the
calculation of approximate shift values between WGS 84 Datum and the
datum of the chart.

13. WGS 84 Datum was introduced as the reference datum for GPS in
‘ January 1989 and superseded WGS 72 Datum. The maximum difference
between these reference datums occurs at the Equator and amounts to 4.5
metres in latitude and 17.1 metres in longitude. These differences
reduce to zero at the Poles. Several Admiralty charts still carry a
note giving the positional shift from WGS 72 Datum “Satellite-Derived
positions”  to the horizontal datum of the chart. These shift notes will
be altered to refer to WGS 84 Datum on future New Charts and New
Editions but, in the interim, a shift of 0.01 min Westward must be
applied to WGS 72 positions to convert to WGS 84 Datum.

plotting to a  precision of 0.2  millimetres m u s t  a p p r e c i a t e  t h a t  t h i s
represents approximately 120 metres on the ground. A position shift,
say from one datum to another, of this magnitude is thereforemeaningless at such a scale. Similarly, at 1:25,000, the plottingerror may be about 5 metres.

Thus , if WGS 84 positions could be defined only to an accuracy of 10
metres, this would be unplottable at the smaller scale, in the example,
(the chart could effectively be said to be on WGS 84 Datum) but would
be plottable, and therefore significant, at the larger. This explainswhy it is not uncommon for small and medium scale approach charts to
be referenced to WGS 84 Datum while the larger scale port plans have
no quoted horizontal datum.

Hydrographic  Office (HA 405/06/04/01). ms5.001

14. positions plotted on, or extracted from, a chart will contain an
element of imprecision related to the scale of the chart. Thus, for
example, at a scale of 1:600,000, a chart user who is capable of





NUMBER OF CHART PANELS ON EACH HORIZONTAL DATUM
.- ---- ---- ---- _ --- -- ---- - - ---— - - - ---- - - - - - - - - — -

ABIDJAN
ARC (1950)
ARC (1960)
AUSTRALIAN GEODETIC
BATAVIA, JAVA, JAKARTA
BISSAU BASE NORTH WEST END PILLAR
BOGOTA
BUKIT RIMPAH
CASTELO DI SAO JORGE (LISBOA)
CASTANIA
CORREGO ALEGRE ‘
GUX 1 ASTRO
EUROPEAN (1950) (ED50)
FIJI (1986)
FIJI (1956)
GEODETIC DATUM (1949)
FINNISH (HELSINKI)
HEkMANSKOGEL  (VIENNA)
HJORSEY i:at
HONG KONG (1963),
IGN (NORTH BLOCK, BELLEVUE)
IGN (SOUTH BLOCK, TANNA)
INDIAN (SURVEY OF INDIA)
ITARARE N BASE, ITAJUBA-SANTA
KANDAWALA (1933)
REVISED KERTAU
TG r)nTlfln

NAPARIMA (1955)
NORTH AMERICAN DATUM (1927) (NAD27)
NORTH AMERICAN DATUM (1983) .(NAD83)
NOUMEA, NOWELLE-CALEDONIE IGN (1972)
ORDNANCE SURVEY OF GREAT BRITAIN (1936)
OLD HAWAIIAN
ORDNANCE SURVEY OF IRELAND
PANAMA COLON
PHARE D’AYABELLE k
PICO DE LA NIEVES .,
NEW PORTO SANTO
PROVISIONAL SOUTH AMERICAN (1956) P
REYKJAVIK .
FALKLAND ISLANDS (1943) . .

SOUTH EAST ISLAND
.-. . .

SIERRA LEONE (1960) ;,‘<
TETE :.,., *.+: ,

TIMBALAI (1948) {~~ss~~$u,::i%+
TIMBALAI (1948) {E~ERE@}
TOKYO
VITI,LEVU (1916) ~
WGS (1972)
WGS (1984)
OGB & 0S1

UNKNOWN

{BESSEL]

CATARINA

3
12

1
287

5
5
1
4
1
5

36
30

801
2

21
69
8

20
5

13
20

9
58

2
12
39

3
11

206
20

1
641
11

136
4
2
3
5

46
1

44
10

6
1

23
2

185
1

111
41
11

-.—— -—.—

‘TOTAL 693s
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International Federation of Surveyors
Federation International des Geometres
Intemationale  Vereinigung  der

Vermessungsingenieure

Founded  in 1878 in Paris

Federation of national associations

UN-recognized non-governmental organization

Nearly 100 countries represented

Nine technical commissions

A country hosts administrative offices for 4 years

– Currently located in London,  UK

– Next term beginning 1999, located in USA

mB-
Intemat!onal  Federation of Surveyors

In addttmn  to the!r  involvement w(th FIG congresses and
working weeks,  commwstons,  many of which establlsh  their
own working groups,  organ!se  or co-sponsor a wide range
o f  aemmars  and wotishops, somettmes  m collaboratmn
with membsr assoctatmns

Member assoc$atlons are each entitled to apponnt  one
national delegate to each commlssjon,  and commission
chairmen often co-opt additional experts to ass$st wtth
particular aspects of their work pmgrammes

HOW IS FIG AOMINISTEREO?
6y its parmanent committee - members of the bureau,
delegates of the member associations and chairmen  of the
commissions - which meets annually during the FIG working
week or the FIG congress.  The permanent committee
debates and approves pohc!es. Responsibihty  for pdtces
implementation rests with Ihe bureau,  wh!ch meets at least
twice a year.

For the moment, FIG has no p%rmanent  offtce.  Each bureau
is therefore provided on a four-year rotational basis from
within the member associations.  The administering
aasosiation  provides five membars  of the bureau - the
president.  one of the three visa-presidents,  the sacretary-
general,  the treasurer and the congress director.  The two
other vita-presidents are nominatad  respectively by the
preceding and successor administrations.

The work of the parmanent committee and the bureau is
assisted by an advisow committee of commission officers;
ad hoc task forces appointed from time to time to review
existing and develop new strategies;  and three permanent
institutions the International Offics  of the Cadastre  and
Land Rqristry (OICRF).  the FIG multi-lingual dictionary
board and the FIG archives.

HOW DOES FIG COMMUNICATE?
The figtree,  which is ava!lable  on the Internet World Wide
Web ( e-mail address.  httpA.vwbv  ps.ucLac.uWi@ee  ), and
includes:

- the FIG plan of work
- names and addresses of bureau members,  commlssjon

officers,  member assoctatnons,  correspondents,  sponsor
members and natmnal  delegates to the commissions

- forthcoming events
- a list  of FIG publ!catlons

The FIG annual report - an overview  of major  actwittes  and
achievements and FIG’s mafn  med$um  of external
communication

The FIG builetm a quarterly newsletter and the  main
medtum  of tnternal  communication

m m -
International  Federation of Surveyors

The FIG publications series - formal policy statements and
ethical,  educational and tachnical  guidelines.

Proceedings of FIG congraaaes  and of aelacted  technwal
semmars  s~nsored  or co-sponsorad  by FIG’s comrnmwoos
and member associations.

Comm8sston  newsletters - for the dmsemmat,  on of
tnformatlon specifically concerned with the work of
mdwtdual  commissions.

HOW IS FIG  FINANCED?
Operating costs are largely financed by subscriptions paid
by member ~sociations  and sponsor members.  Rates are
approved annually by the permanent committee.

Other activities,  including Congresses,  technical seminars
and admmmtrative  meetings,  are aalffinancing.  In the casa
of meetings income is raiaad  from ragiatration  fees, which
may  be supplemented by income from an accompanying
technical exhibition,  by subventions from the host
government or association or fry grants from aid agerwies.

WITH WHOM 00ES FIG CCW3PERATE
INTERNATIONAUY?
Aa a United Nations-rasqfniaad  NGO,  FIG has developad
strong links with several UN ● gmwfaa,  notebly  the UN
Centre  for Human Sattlernanta  (UNCHS - HABITAT),  the
Food and Agricultural Organisation (FAO) anq the UN
Department of Davelopnsent  Support and Management
Services (DDSMS). FIG collaborates with these agencies,
often through joint workshops,  in identifying problems
associated with the ownership and management of land and
in developing practical solutions.

FIG is a member of the International Union for Suweya and
Mapping (IUSM) and an international acientifw  associate of
the International Council of scientif~  Unions (ICSU).

FIG BUREAU MEMBERS,  1996-99
Prestdent: Peter Dale  (UK)
V#ce-presidents: Bob Foster(USA)

Tom Kennie  (UK)
Grahame Lindsay (Australia)

Secrerary-genera/:  Roy Swanston  (UK)
Treasurer Michael Rainbird  (UK)
Congress dfrector:  John Leonard (UK)

For further information
consult the Flgtree  or contact the FIG Bureau offtce

FIG Bureau 1996-99 telephone +44 (01171  3343796
12 Great George Street fax +44 (0)171 334 3719
London SWIP  3AD e-mad flglw@rlcs  co.uk
UNITED KINGDOM

RIB
international f%defdon of Surveyors

F6d6ration  International. des G60mbtres

Irrtemationale  Vereinigung  der
Varmessungsingenieure

The International Federation of
Suwayora is an international,

non-governmental organisation
whose purpose is to support

international collaboration for
the pmgrass  of surveying in all

fields and application
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WHOARE SURVEYORS?
Surveyors are professional people whose academtc
qualnficatlons  and post-graduate tralnmg  enable them to
adwse  on [he management and use of land and property,
both rural and urban and whelher  developed or
undeveloped Surveyors understand the legislation
governing land and property,  the markets tradang  in K; the
sewlces  suppotimg  tl, and the economics of construction.
management, maintenance.acquwitton and dm.posal.

Practice of the suweyoia  profession revolves a broad range
of activities which may occur on,  above or below the surface
of the land or the ~a, and tiich  may  be carried out in
association with other professionals.

WHAT IS FIG?
FIG was founded in 1878 in Paris. It is a federation of
national associations and is tha only international body that
repreaanta  all auwsymg  diasiplittas.  It is a UN-racogniaed
non-governmental organisation (NGO)  and its aim is to
ensure that the disaplines  of surveying and all who practise
them meet the nsads of the markets and commumtiesthat
they serve.  It realisas its  aim by promoting the practice of
the profession and encouraging the development of
professional standards

FIG’s actwmes are governed by a plan of work which is
regularly rewewed  against a longer-term strategic plan.  The
current plan of wortx  focuses  on the surveyor’s response to
soaal,  economic,  technological and environmental change
and the pamcular  neads of countries an econom,c  transmon
FIG also  reccgnmes that markets for surveyors’  serwces are
constantly changing The plan accordingly lays emphasis
on strengthening professional institutions;  promoting
professional development;  and encouraging surveyors to
acquire w skills and tschnquas  so that they may ba properly
aqutppsd  to meat the neads of society and the environment.

WHO ARE THE MEMBERS OF FIG?
Nearly  100 countr,es  are represented m FIG - mainly  by
member aasosiat!on Aich  are the leading professional
societies of auweyors  in thew respective countries.  In
countries where surveying is organisad in separate
assacistions represantmg ddferent  activitws  of the profession,
more than one national aasoaation  may  bsloog to FIG.

Corraapondents  may  be appointed In countnes  in whtch
there is not as yet an association  of surveyom  that would be
eligible for membership of FIG.

FIG also appoints sponsor members - ocganwations,
institutions or agencies which operate or prowde
commercml  serwces  tn areas m whtch  surveyors are active

m m -
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HOW DOES FIG OPERATE?
FIG’s techntcal  work is led by mne tachnical  commkss!ons
w!th the following terms of reference.

Commission 1-  Professional Stmrdsrds  ● nd Practica
Cha!rman  Ken Al/red (Canada)
Fax + 14034293374
Codes of ethics and guidelines relating to the provmon of
sarwces;  standards of business practica  and total quallty
management; the operation,  management and structure of
suwey!ng practices;  internauonal  legislation affecting the
profession;  the role of surveyors in the publ}c sewice.

Commission 2- Professional Edu-tion
Chairman:  Prof. Stig  Enamark fOanmerk)
Fax: +45 98156541 a-mail:  enenrark@t4.auc.dk
Education and teaching  methods;  continuing profeamonal
development and treining; the interaction between
education,  resaarch  and practice;  encouragement of the
exchange of students and personnel between countries.

Commiaaion  3- Land Information Systems
Chairman:  Helge Onamd (Noway)
Fax: +47 22342759
Land and geographic information systems - their design,
establmhment  and administratmn;  methods used for the
collectmn,  storage,  analysis and dissemtnatton  of a n d
access to data w!thin  those systems.

,
Commission 4- Hydrography
Cha,rman:  kV,/fned  Scfdeider  (Germany)
Fax  +49 4941602378
The marine environment; hydrographic  surveying: data
processing and management;  nautical charts and
bathymetric maps - analogue, digital and electronic.

Commission 5- Poaitiordng  and Measurement
Chairman:  Larry Hothem (USA)
Fax: + 17036484722 e-mad:  /hothem@usgs.gov
The science of measurement:  acquisition of accurate,
precise  and rel!able  survey  data ralated  to the fmsition,  size
and shap-s  of natural and arttficiai  features of the earth and
tts  environment.

Commission 6- Engineering  Surveys
Chairman:  Prof. Chen  Yongqi  (China)
fax  +85.7 23302994
e-mall.  lsyqchen@hkpucc.  polyu.edu.hk
Acquisition,  processing and management of topograph  IC
and related information throughout the life cycle of a
proiect;  setting out methods in engineering prolects,
vahdation  and quality control for ciwl  construction and
manufacturing;  d e f o r m a t i o n  prediction, monnonng.
analysis and Interpretation.
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Q!M
INT’ERNATICINAL  C’IZRIIRATION Or SURVEYORS
FEDERATION U4TERNATIONALE DES CEOMEIRIS
INTERNATIQNALE VEREINiGUNG
XI? VFJ?hZESSUNCX3NGEhU~E

Commission  5

Posithmqg and Measurement
Chair (1994-1998):  1$’lk. hmy Hmhal (USA)

Commtissmn  7-  Cadastre  and Lend Management
Cha,rman  Prof  Ian W///iamson  (Aus(rah.s)
Fax +61 33474128
e-mall  Ian Wdlianrson@mac.  unlmelb edu.au
Land management and administration.  cadastral  reform and
m“lt,  -purpose  cadastres:  parcel-based land mformatmn
systems and computerisatmn  of c-adastral  records;  cadastral
survey[ng  and mapping;  land t#thng,  land tenure,  land law
and land registration,  land consolldatmn;  national  and
International  boundaries.

Commission 8- Spatial Planning and Development
Cha,rman:  Markku  Vi//ikka  (Finland)
Fax. +358 788801442
e-mad.  markku.  v. m. villikka@hollo/a.  ho/lola.elisa.  fi
Reg!onal  and local structure planning;  urban and rural land
use planning; planning policies and environmental
improvement;  urban development and implementation;
environmental impact aaaassment.

Commission 9-  Valuation ● nd the Management of Real
Estate
Chatrman’  Brwn  Waldy(UK)
Fax:  +44  1714778573 e-mail:  e.b.d.  waldry@city.ac.uk
Valuat,on  of proparfy;  propmy  investment and development
f, na rice, management of property;  maintenance of systems
to ensure the eff!clent  use of resources,  Investment  planning;
adwce  on housing  finance.

Commtss\on  9 has establmhed  a workting  group to further
the  work of FIG tin the field of construction cost economics.

Commission activity
The comm!ss[ons  prepare and conduct the pmgramme  for
FIG’s international cangr.ssses,  which are held every four
years and are attended by several thousands of participants
f r o m  all over the world. K e y n o t e  addressea by
tnternatf  onally  acknowledged experts.  Wchn’kal  sassions
and visits, and a major exhibition provide unique
opportun!t!es  for the exchange of information,  the
acqulsttlon  of knowledge and the development of
professional and technical skdls

The next congress,  FIG98,  will ba held in Brighton,  UK, on
19-25  July 1998. The following ona will ba in the USA in
spring 2002

In each non-congress yaar FIG holds a working week,
hosted by one of its member associations.  This combines
meettngs  of FIG’s administrative bodies with technical
semmars  organised by some or all of the commissions
During  the psr,od  1996-99  working waaks  will bs held in
Argentina (15 -19  April 1996),  Stngapore  (11 -15  May 1997)
and South Africa  (summer 1999).

Website:

%2*V7,
n

Versi6n
en Espaiid

http: //surveying.wbepsu.  edu/mainfig5.htm
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Current Officers.
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_ La versibn en Espailol, puede encontrarse@.

.
Chair:

Mr, Larnf D, Hothem
U.S. Geological Susvey

521 National Center
Ileston, VA 22092

USA
Tek

1-703-648-4663  (Oflice)
1-301-365-1293  (Home)

Fax:
1-703-6484165 (Ot%ce)

E-mail:  lhothem@,usgs.gov

Vice-Chair:

Mr, Jean-Marie Becker
National Land Survey, Geodesy Division

S-801 82 GAVLE
Sweden

Te[:
46-26-15-3728  (Office)
46-26-62-0727  (Home)

Fax:
46-26-61-0676 (Oflice)

E-maif:  becker@lmv.lm.se

Secretaw:

Mr. Eduardo  FemAndez-Falcdn
Penn State University

814 Oxley Rd.
Columbus, OH 43212

USA

USA
Tel:

1-717-675-9222 (Office)
1-614-297-6523 (Home)

FCZX:
1-717-675-7713  (mice)

E-mail:  eaf56il mu.edu  or falconkikfm.ohi  o-state.edu

Secretary:

Mr. Iain Greenway
Ordnance Susvey

Romsey  Road
Southampton S0164GU

UK
Tel:

+ 441703792558
F(LY:

+44  1703792660
E-mail:  106223  .3364  f@co~userve.com

Working  Group officers

WG S. I-Quality Assurance,  Quality Control and Standards
Dr. Vaclav SIaboc h. Chair

Czech Ofllce  for Surveying,  Mapping and Cadastre
Hybemska  2

CZ-111 21 Praha 1
CZECH REPUBLIC

(0) +42-2-21614245  or 24224811, (FAX) +42-2-267367  or 24217387
Res: Vinarska 6, CZ- 17000  Praha  7, Czech Republic

Tel: +42-2-373515
EMail: skrboch@,Panurgos, fsv.cvut.cz

WG  5.2-Reference  Systems and Heighting
Mr. Matt Hiwin& Co-Chair

Department of Lands, Locked Bag 40
Coorparoo Mail Centre

Brisbane, QLD415 1 AUSTRALIA
(0) 61-7-3896-3754,  (FAX) 61-7-3406-2517

EMail: hiwinmd,citec.rtld.  gov.au

Mr. W,J, Trevor  Greening,  Co-Chair
Measurement Science,  Inc.
61 Inverness Dr., Suite 203
Englewood, CO 80112  USA

(0) 303-799-1989,  (FAX) 303-799-8842
EMail:  msiklhma.net



WG 5.3-Satellite Positioning Systems
Ms. Sally L, Frwke, Co-Chair

IIE

,:,

IMionavigation  & Positioning Staff, P-7, Rrn 10309 : “.

US Dept. of Transportatio&  400 7th St., SW
Washingto~ DC 20590-0003  USA

(0) 202-366+894, (FAX) 202-366-3393
EMail: Sallv Fmdge@ oostmaster2.dot .~ov FIG - Commission 5

Dr. Maria A. Marsella,  Co-Chair
DIP.  37- Facolta’ di Ingegneria  - D. I.T.S.

University’ degli Studi di Rorna  “La Sapienza” Future Events and Meetings.
Via Eudossiam  18; Rom~ 00184  ITALY

(0) 39-6-44-585497,  (FAX)  39-6-44-585-515
EMail: marsella@dits.i  nrz,uniromal ,i(

. June 25-28,1996- 8th  International Symposium OP Deformation  Measurements, Hong
Kong.  Organized by Commission 6 with Commission  5 a cooperating organization.

WG 5.4-Kinematic  Positioning Methods
Dr. Elizabeth Canno% Co-Chair

Geomatics  Engineering,The  University of Calgary July 13,1996- Special KJSM  Technical Session on Automated Control Measurements
2500 University Drive,  N. W. f

Calgaxy,  Alberta ’12N 1N4 CANADA (ACM),  in conjunction with ISPRS Congress,  Vienn& Austria.
(0) 403-220-3593,  (FAX) 403-284-3697,  1980
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Geodetic Control Networks. La Plat~ Argentina. Contact:  Prof C. Brunini.

October 2,3 and 4-  ProperW Surveyixw in the XXI Centurv . La Pla@ Argentina.
WG 5.5-Inst~mentrntion  and Data Access Contact:  Prof C. Brunini.
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November 13-14,1996- International Symposium on “Application  of Laser, GPS and GIS
(0) +33-1-60780042,  (FAX) +33-l-6936742 Technologies in Geodesy,”  $ofi~ Bulgaria. Contact: Prof, G. Milev.  FIG co-organizer.
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January 23-27;  1997-  1S0 TC 211 4th plenary meeting  Sydney,  Australia

e Back to FIG-Commission 5 Home Pare. May  11-16,  1997-  Commission  5 co-organize with Commission 6 a joint technical  session
for Symposia held during the 64th FIG PC, Singapore.

June 2-6, 1997-  Suxwevin~ of Larwe Brid~e and Tunnel Proiects. Copenhagen,  Denmark.
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Commission 5 co-organize with Commission  4 and 6. Contact:  S.K. Johansq Danish
“Developing the Profession in a Developing

delegate for FIG C6 World”

June 3-7,  1997-  International Symposium in Kinematic Systems in Geodesy, Geomatics,  and
Navigation (KIS97),  Banff, AIber@ Canada Commission  5 joint with IAG is organizing
technical sessions.  Contact: E. Cannon.

August 2%28,  1997-  Confmence of South Allican  Surveyors,  iKUSASAj  Durban,  South
Atlica.  Jointly organized sessions with other Commissions.  Contact:  Dr. Clarissa Fourie.

John Leonard CBE, Congress

.
Director

September 3-9,1997- ~ Scientific Assembly and XVIII Brazilian Congress of
Cartography,  Riocentro,  Rio de Janeiro, Brazil. Contact:  Denizar Blitzkow$  EPUSP-~ Cx.

“The XXI International Congress of Surveyors (FIG ’98) will take place in Brighton

Postal:  61548,05424-970, Sao Paulo,  Brazil.  E-mail:  ia@7@,or~.usmbr
on the south coast of England on 19-261998. We believe that attendance at this event

% will be important to all members of the surveying profession around the world,

Fall- Mnter  1997-  (tentative)  “Integrated Sensors for Positioning and orientatio~’”  in
whatever their particular role in the management and use of land and property.  The
programme  will be comprehensive. Supported by a major exhibition, it will cover all

cooperation with ISPRS and ~ Working and Study Groups,  Rome,  Italy aspects of the surveying of land and marine resources and will reflect both technical

Jufy  19-25,1998- XXI FIG Con~ress, BrightoU  UK
and commercial facets of the property and construction industry.  And of course,
there will be lots of opportunities for meeting each other and enjoying ourselves.

This announcement is designed to allow you to get onto our mailing list, and to

H

encourage you to make a note of the dates in your diary.  It will be followed by a

Back to FIG-Commisswn  5 Home PaQ& programme  and booking form which will provide you with all the detail you need to
reserve your place.

Please download and complete an application form so that we can send you the
‘R& page wan created  on May 27,1996. information you need.

Last Updatw June 8,1996.

I cannot address every potential delegate in their own language, but I hope that
nevertheless you feel the warmth of our welcome - I look forward to greeting you at
FIG  ’98.

Brighton, United Kingdom
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GPS TECHNIQUES
IN GEODETIC AND GEODYNAMIC PROGRAMMED
Ol? THE CEI (CENTRAL  EUROPEAN INITIATIVE).

Progress Report
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Chairman  of the IAG Suhcomm  ission  “Gcodc!tic  and (Amdymunic  Progrmrlmcs  of the CEI°
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Warsaw  University of Technology,  Institute of Geodesy and Geodetic Astronomy
Warsaw,  Poland

00-661 Ww-szawa,  PI. Politechniki  1
Tel.: (4822)  6228515;  Fax:  (4822)  6210052;

F~mail:  slcdzinskitl  gik.pw.edu.pi

INTRODUCTION

Central European  hdtiative  (CEI) k an org:l msation  established h 1989 with the aim to cncoumge aJl
intemat iona 1 eoopwation of European CO(]  ntrl ~s in various areas of science, culture and cconom  y. This
organisation was formerly  known m QUA DRAGONA  LE, PENTAGON ALE and k 1992 h was renamed as
CENTRAL EUROPEAN INITIATIVE.  The following countries arc now full member  countvx  of CEl Ahn]d,
Austria,  Belaros,  Bosnia & Her7cgovm~, Bulg,ma,  Cro~tu+, Czech Republic,  Hungary,  Italy, Miiccdoni~, Poland,
Romania,  Slovakia,  SIovenia  and Ukraine The  nmin objectives of the CEI cooperation are to strengthen the
stabilisation w idri n the region of Cerrtrd Euro;w  and to promote all-  Europeat  integration processes.  It was agreed
that a Summit  (Heads of Governments  and Foreign Ministers)  would be held once a year in October and a
meeting of Foreign Ministers of the nmn:kr  cwnt rics  would be organised every year in April. Working Groups
constitute  the basic strrscturaf  component  of the CE I The cooperation in the Earth sciences and,  in particular in
geodesy, is developed within the Working Group “Science and Technology”  c.stablished  in June 1990. The
programme of the Working Group  on Scicncc  UNI  Technology includes presently several endorsed scientific and
technolog icaf projects  (committees);  orrc of rhcm is Earth Science Committee that consists of three sections:
Section A “Geology”,  Section B “Geoph ys ic.~” and Section C “Geodesy”. The cooperation in the Section C
focrsxx mainly  on three themes: (a) illtcrc(,[lll(.ct,i>[, of gmdetic control networks,  (b) problems of GIS/LIS, and
(c) geod~tnic  invcstigatiom.

GPS EUREF  CAhfPAIGNS  IN CllNTt/AI,  ANI) I;ASTMLN  EUROPEAN  COUNTltIIM

The significant  essent i~l clrimgcs  of dlc lxd itul m,ip O( Europe rcsuhcd  in the last [imc in Iongcd-for  real
sovereignty and indcpcndcocc  of nms( Eur[)[wa  n countrim  Some  of rhcm exprc.ss  a wish ro join the  military
NATO organisation ad rhercfom  to observe ,11  I NATO standards.  The first c.ssential  action for geodetic services
of these countries is to join the geocentric  WCi S-84 rcfcrcncc  systcm. The rxsiest way to fulfil  this t~sk is to
perform the EUREF (European  Rcfcrcncc  Fr,in}c)  G PS campaigns. This action gives both connection [u a unified
European gecderic  system and interconnccrmn  of geodetic control networks of all European countries.  The
EUREF CartlpAgns  are organised in coopcrat  m with the IAG Subcomrnission  EUREF by the Institut fur
Angewandte  Gecrd4sie  (IfAG),  Fnmkfurt/Main,  Germany.
Many CE1 Section C resohrt  ions recommend dut rhc national gdetic services of CEI countries should join the
WGS reference system as soon as possible It IS also rccmn  mended  that mamfmmstion  parameters from the
ITRF/ETRF (International  (IERS)/EuropaJ  Terrestrial Reference Frame) to the national ccmrdinate  systems  ussed
in PSrticuhr COUnrne-S  and vice versa should be available  as soon as possible for each CEI COurttty,

In Table 1 you can fmd a fist of all main EUREF GPS campaigns organisd by the IfAG since 1990. In Fig.
1 the area of Europe covered by EUREF network is shown.  To comment on the present situation it can be stated
that alI Central European courmies  have ux’d the chance for a quick connection to dre geodetic  system of
Western  countries;  the great efforts are now nccdcd to persuade the Eat European countries to Perfoml  the
EUREF campaigms  in the near future.
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‘1’able  1. EUREF  canlpaign~ organ isctf  l~y lfAG  in the years  1990-1995.

project CERGOP (Central  Europe Regional  Geodytramics Project) hhhted in 1993 by Hungarian artd Polish
scientkts was approved  for realisation by the CEI member  countries in May  1993 in Ksi?i Castle,  Poland
Eleven counrriw  participate in dm CERGOP  ProJect.:  Austria,  Croatia,  Czech Republic,  Germany, Hungary, Italy,
Poland, Romania, Slrrvakia, Slowmia,  Ulaainc. One of the main objectives of the Project is to provide  a precise
geodetic frame - so called Centd  European GPS Reference Network (CEGRN)  - necessary for studies on
geodynamicx  of Central  European  Region (in particul~ Pannouia  Basin, Bohemian Massif, Teisseyre-Ton]quist
Zone, Carpathian  Orogeuic  Belt and Subalpine Region) and for connection  of local geodytramic  networks
established  on the territory of participating countries.  Project CERGOP  has got a fmncial  support from Europeart
Union COPERNICUS Programme.  As the Project Coordinator serves  the Irrstitut fiir Angewandte  Gecdsie
Frankfurt,  FRG. The Project Steering Committee consists of the representatives of Germany, Hungary,  Italy and
Poland.

For technical reasons the number of sites of the CEGRN was limited to about 30 (Fig. 2). It was afso decided
that Graz Lustbiihe  1 Computing Centre  (Austria)  would serve as the CERGOP  Data Centre.  There are six
CERGOP Processing Centres  which process the observations of the CEGRN campaigns.  These centre.s  are: IfSR
DSG Graz (Austria),  IGGA WUT Warsaw (Poland),  FbMI  SGO Pent (Hungary),  VUGTK Pecrty  (Czech  Rep.),
STU fkitkkivd  (Sfov&ki)  and IfAG Frankfurt (Germarty).

The  first GPS zere-epoch  observation campaign  (pilot-project)  of tJte CEGRN’94 was organised from May 2nd
to May 6tJr  1994. The follow-up CEGRN’95 campaign was performed  from 29 May to 3 June 1995. The third
campaign  CEGRN’96 ran from  lotb to June 15th  1996.

Tcn  study groups  were formed to mrry  out rwcarch  in particul~ fields. iuvcstigation  of tropospheric delays,
CERGOP  site quality monitoring;  CERGOP  reference frame;  standardisation of dam and processing ccntres;
permanent and epoch GPS stations;  CEGRN  arrd  precise height detemrinatio~ CERGOP  gravity network
geotcctortic  analysis of the region of Central Europe;  monitoring of recent crusts] movements in Eastern Alps
with GPS; thrcedimensional  plate kinematics in Romania.

The conferences of national representatives of the participating countries are organised twice a year to discuss
the progress of scicrmfic  research within the Project.  The First Working Conference was held in February 1994
in Warsaw (Poland)  and was followed by #rc Second Conference in November 1994 in Pcnc/Budapest
(Hungary).  Next Conferences were:  in May 1995  in Pent (Hungary)  and in November 1995 in Warsaw (Pofand),
fifth Conference was heId  in May 1996 in Reisseck  (Austria)  and sixth fall 1996 Conference will be organised
by Italian colleagues in October 1996 in Tricxte  (Italy).  In the meantime  many seminars and workshops of the
CERGOP  Study Groups arc orgartiscd  In rhc frarnc  of the CERGOP  PN)JWI  thctc are  prci)ared  frvc n~onogmplLs
devoted to five mlportant  geotcctonic  units of the region of Cenmal  Europe Thcs.e  regions are: Pannonian  Basin,
Carpathmn  Orogcmic  Belt, Tcisscyre-Tomquist  Contact Zone, Bohemian  Mmsif  and Subalpine Rcgiou

PERMANENT  GPS STATIONS  IN CIH COUNTR[lM

The role of permanent and epoch GPS stations in aJl geodynamical  studies and in ~tablishmcn[ of local and
regional geodynamic  networks has grown significantly in the last time, The following aspects of using the long
series of pcmlanent  satellite GPS observations  may be pointed out:
(1) Permanent stations are an indispensable tool for determination,  upgrading and maintenance  of the

Intermtional  Terrestrial Reference Frame (ITRF); fulfillment of this duty is the task of two international
global services lGS (International  GPS Scrvict for Geodynamics)  and IERS (International  Earth Rotation
Service).  The contribution of Europe to the ITRF is the continental European control network EUREF
(European Reference Frame)  being an exactly defined part of the lTRF.

(2) Permanent GPS stations are commonly  used as reference control points for establishment  of national
geodetic control network  and for development of natioml  and international air, marine and fand navigation
systems. Active positioning and real-time  navigation systems are needed for many public and emergency
civi I and military  services,  e.g. transport, moni tori ng of ~affic  lines, police, health service,  fue  departments,
etc.

1

1

I

I

I
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Number
Date Number of all points

EUREF Campaign of the carnpai  gn of EUREF points observed
in the

Campdign

EUREF North-WeW90 23.07-1.08.1990 20 36

EuREF-cs/H’91 29.10-3.11.1991 27
Hungary 5
Czech Republic 3
Slovakia 3
Poland 2

EUREF-POL’92 4-8.07.1992 31
Poland 11
Lithuania 2

NJREF-BAL’92 2808-4091992 24
Estonia 5
Latvia 4
Lithufim.i 4

WREF-BULGARIA’92 4-8.10.1992 7 15
BULGARIA’93 October’93 15

XJREF-CYPRUS’93 27.01-1.02.1993 6 10

WREf7-D/NL’93 1005-  [5.05. 1993 4 35

3UREF-LUXBD’94 14.0.1-18,03,1994 19
Luxemburg 4
BeIgium 6

WREF Densification  Camp 3005-306 1994 22
SIovenia 8
Croatia 10

WREF Croanan  Comt-Line’94 700-1006 1994 17

!UREF-Ronmnia’94 2609-3009 1994
Romania 7
Bulgaria 4
Hungary 5
Turkey 1

‘Ianned  EUREF Campaigns  1995-1997

(Ukraine) ? camp ’95 canccllcd during observation campdign !
(Belams) ? camp ’95 cancclled
Macedonia
Albania
Malta
Bosnia, Serbia,  Monte negro
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Fig. 1. Prrsent stage of the EUREF Network (ELSecger,  1995)
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Lon.g series of pem~arrcnt  satellite  obscrvat!oms  CO1  kxtcd  tiI the pem]anent  GPS stations enable (LS to perform
more exhaustive  gecxlynamic intcrptctatlc)tl  of possible recent Earrh  crrsstal nmvcmerm  and displacements,
since also short  piodic  variations can  IX dctec Id,  rlctcrm  rncd and permanently  rnoni tored. Tbis is a new
nmdcm approach and secnrs ro be a new fu[ Urr’  phi losophy  of grmdynamic  studies. Thus,  the permanent GPS
stations can replace the cla~sical guxlyna  mlcirl net works  that g:ivc the prrssibr lit y to achieve  mrl  y a very
generalized picture  of possibl c displaccmmnts.

The above mentioned  aspecrs  are  considered  deeply in rhe programme  of geodetic and geodynamic  studies of
the CEI Section C “Geodesy”.  There is why rlw rcconlmcndation  to organise in each CE1 corrrmy  at least one
permanent  GPS station has been pointed out m rhc  CERGOP  Project as one of the essential and subsistence
actions. Thus,  the main aim of the activities of the CERGOP  Study Group “CERGOP  Pemument  and Epcch
Stations” established within the Project CERGOP  is to help and support the scientists and  irrstitutions  in
establishing permanent  or epoch GPS statioms in those  countries where such stations are not yet operating.  The
action of this Study Group includes also the COOp  Crd(iOIr  with lGS (Irrternational  GPS Service for Geodynamics)
and EUREF in using permanent and epoch GPS obscrwitions  for updating and upgrading the reference frames.

An example  of such action is the processing  Crmrre of the Institute of Geodes y arrd Geodetic  Astronomy of the
Warsaw University of Technolog  y. ‘fhis Procwsing Ccntre is engaged in the international cooperation as (1) IGS
Regionaf Network Associate Analysis Center (lGS RNAAC),  (2) EUREF LocaJ  Analysis  Centre  (EUREF  MC)
and (3) CEI CERGOP  Processing Centre. Rough  GPS observations from the hstitute’s  pemument G PS stat ion
J6zefodaw and systematically  processed dat~ fTon~ twelve European pmrxanent  stations are sent at daily/weekly
basis to the world and regional data  centers at CDDLS (USA),  lfAG (Germany), Graz (Austria)  and Brussels
(Belgium).

In Table 2 you will find a summary  outkx~h um) the present stage of operaring and planned Pmrminrnt GPS
stations in CEI countries.  In gctreral,  this situ’itum seems to be satisfactory.

Table 2. Present  stage of  pcrnusrscnt  GI’S stations in CEI (CERGOP)  countries

Operating Planned
Count ry permanent pemlanent

stations stations

AUSTRIA 3 2
CROATIA 2 (DC!PS) I
CZECII  RFP I
GERMANY 2 12
HUNGARY I
ITALY 7 2
POLAND 4 + 2 DGpS 5
ROMANIA
SLOVAKIA I
SLOVENIA 1
UKRAINE

Total 22 24
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General Assembly of the lnrernational Union of Geodesy and Geophysics, Boulder,  Colorado, USA, 2-14 July
1995.

J $Iedzinski,  J. Rogowski. Astrogeodetic  Obscrvarory  J6zefoslaw. Concise Report on Perrnancnr  Services.  Report
presented to the IGS Central  Bureau Pas:idc n.1,  California,  Warsaw,  August 1995

J SIerhihski.  Report on IGS Global Station J6/l>fOs}aw  International GPS Service for Geodynamicx, 1994 Annual
Report. lGS Central Bureau,  JPL, Pssadcn.t, California, USA, .%ptembcr  1995

J..$kdzi(dd.  European Project EXTENDED SAGET (Satellite  Gcodynamical  Traverses)  Report prcscntcd  to
UNAVCO,  Wmsaw,  August 1995.

J. Sledziirski.  Programrne  of research of CEI (Central  European Initiative) countries in geodesy and geodyrmmics
Paper presented at the 8th International TechnicaJ Meeting ION GPS-95,  Pahn Springs,  California,  12-15
September 1995.

J. SledzifIski.  GPS activities within the programme of CEI Section C “Geodesy”.  Paper presented at the Meeting
of the International Information Su&Con~ mission (II SC) of the Civil G PS Service Interface Corn mittee
(CGSIC),  Palm Springs,  CaJifomia,  11-12 Septcmbsr  1995.

J.$ledziitski.  GPS projects currently running  at the Irumtute of Geodesy and Geodetic Astionomy  of dle Warsaw
University of Technology. Contribution to r(~c  National Rcport of Poland.  Paper presented at the Meeting of
the International Information  Sub-Comn]isslon  (II SC) of the Civil GPS Service Interface Commirtcc (CGSIC),
Pahn Springs, California, 11- I 2 September  1995

J. SlcdziMci.  Geodetic Research Programrnc  of the CEI Section C “Geodesy”.  Report presented at the Mcetmg
of prime  Ministers  and Ministers of Foreign Affairs of the CEI Countries,  Warsaw,  6-7 October 1995,

J..$ledzifrski.  Contribution of the Institute of Geodesy and Geodetic Astronomy  of the Warsaw University of
Technology to the Activities of the CEI Section C “Gcodc.sy”.  Report presented  at the Meeting of Prime
Ministers and Ministers of Fm-cign AI f.iirs c,I tllc CEj Counrrics.  Warsaw,  6-7 October 1995

J Slcckihski.  CERGOP Narional Report of Pol,md Rcporr  prcscntml to rhc Fourth  Working Confcrcncc  of d]c
National lnve.stig:itors  of rhc CEI Prujcct CIZRGOP,  Warsaw,  Poland, 6-7 November  1995.

J. Slcdzinski.  Progress Report of the CERGOP Study Group CSG.5 “CERGOP Pcmlancnt  and Epoch Stations”.
Report presented to the Fourth Workin~ C(mlcrcncc  of the National Invmtigators  of the CEI Project
CERGOP, Warsaw$  Poland, &7 Novcmlw, 1995 REPORTS ON GEODESY,  lG&GA WUT, N o  5 (18),
Warsaw,  1995

J. Sledziriski.  Lrnks  between the networks EXTENDED SAGET  and CEGRN.  Report prcscntcd  to the Fourth
Wortig  Conference of the National  Invmtigators  of the CEI Project CERGOP,  Wamaw,  Poland, 6-7
November 1995.

J.!%dzinski  (Cdltor). Proceedings of the 4rh CEI CERGOP Working Conference,  Warsaw,  Poland,  6-7 November
1995. R E P O R T S  O N  GEODESY,  IG&GA WUT,  No. 5 (18),  Warsaw,  1995.

J .$ Iedzifrski.  Concise Progress Report on GPS acnvities  of the CEI (Central European Initiative)  countries.  Paper
presented at the 27th Mectirrg  of the Civil GPS Scrvicc  Inrcrface  Committee  (CGSIC),  Falls Church,  Virginia,
USA, 19-21  March 1996.

Peter Franke. Activities of the I fAG for the flsrablishmcnt  of G PS Pemmnent  Stations. Paper  prcscntcd  at the
5th CERGOP  Woddrrg Conference,  Rcisscck.  Austria,  29-3 I May 1996.
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1 FCJCS, f) GhI\.iu, C Marchwlni, M Mt)jmf, E  Rcinhart,  J.$imck,  J.$lcdzitiski,  F Vodopivcc,  F. ZablotsIaj
CERGOP  The Ccmral  Eurolw  GcodytumI  ics Project. Paper  presented [o the XXI General Assembly  Of the
European Geophysical  Soucty,  The Hague,  The Ncthc.rlsnds, 6-IO May 1996

Alcssandro  Caporali,  Mattco  Apolkmio,  Veronica dc Pcrini, Antonio Galgaro  Acmvity  at the permanent  GPS
sItc UPA L)  01 the LJnivcrslt y O( Padovd  Paper prmcntcd  iit the 5rh CERGOP  Working Con fcmncc,  Rcisscck,
Aw,tria,  29-31 May 1996

J~wsz Slcdziikkr  GcodctIc  and  gmdynamic  research  projects realmxJ in irrternariorra] cooperation of fifteen  CE1
(Ccntr:il  European  Initiative)  cowltrics  Paper  prcwmted  at the Geodetic Seminars  at Geophysics Directorate,
Plulllps Lab  , II AILS(MII  A FB, MA, M:iSSWhILSCItS  [nsti(utc of Technology,  Cambridge,  MA; Naval Rwxirch
Laboratory,  Washington DC, NASA Goddard  Space Flight Center, Greenbelt,  MD; Defense Mapping Agency
(DMA) Headquarters,  F.ufax,  VA; DMA Gcodcsy  and Geophysics Department  (SMWD),  St. Louis, MO.
September 1996.

J $ledzifmki.  GPS Techrriqucs  for Geodesy and Geodyrramics. International Cooperation of Fifteen Countries  of
the Centml  European Initiittivc (CEI).  Paper presented at the 9th International  Meeting ION GPS-96,  Kansas
City, Missouri,  USA, 17-18 Seprember  1996.
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GLONASS status

P Daly

C4 ISN, University of Leeds

•l Space complement

•l Tests & demonstrations

•l Communications.

•l Receiver development

GLONASS

24 Satellites -

4-

SATELLITES 1995-97
full operational capability\—

7
49

56
I

I

-i

?

{
77,78,79

L27

74,75,76 1 spare

{ L26
\,

{
71,72,73 Glonasssatellite nu’mbers

L25

Lnn = launch number nn

—
I

1995 1996 1997
A P P E N D I X  P



GLONASS ORBIT PLANES

Plane I GL 78 (spsre) Plane II
(CH1l)  \ GL 77

GL 55 ‘\

GL 54
(CH2)

GL 61

(CH21)

GL 69

(CH13)

I
(CH12) (CH9) ‘ ( CH 6)

Plane Ill

GL 62
GL W

I
(CH24)

\ ~)
I

GL 73
GL 63 ~, (CH1)

(CH3)

‘GL 57

GL 71 ‘ (CH24)

(CH1O)

0 empty  slot 1 September 1996

22 Operational satellites + 1 spare

II GNSS SATELLITE LAUNCHES III1 d

II 4-YEARLY  INTERVALS II
II I GPS I GLONASS  II

II 1978-81 ~ I 7 I \ II
II 1982-85 I 4 I 13 II
II 1986-89 I 5 I 22 II

1990-93 18 18

1994-97 3 18

SVS in total 37 71

SVs active ~ 25 22

SVS spare \ 1

Date:- 2 September 1996



-------  -------  -------  -------  -------  -------  ------  -------  -------  -------  ----

Coordinational  Scientific Tel: +7 095333-81-33
Information Center (CSIC) +7 095261-63-71

Russian Space Forces
Mail: Kazakova  st.,23 Fax: +7 095333-81-33

Moscow, 103064,Russia +7 095261-63-71

/ /,1

/ —1‘/
Ill
I II

/

\

/ /;
II
/_l I

\\
II
II

//;//; E-mail: sfcsic@iki3 .bitnet
IT
II / —1‘/ sfcsic@iki3 .iki.rssi.m

I I II
I I II

sfcsic@mx. iki.rssi.ru,
I l l
Ill— \\\ ;/~//;

/ ;/_/; / \ v; ; ~ / / ~/_-’l Home page WWW.IKI
\ I I T II/ ;/ \ I

I 1— ,/ http: //www.mx.iki.rssi.mII
-------  -------  -------  -------  -------  -------  -------  -------  -------  -------  ---

Intergovernment  Navigation

& Information Center

t.

—— —.

//1;///// / Voice: (095) 926-28-83
111/~ 11111111 Fax/modem:  (095] 917-33-83
/lll/ylllll_— E-Mail: postmtister@internavi.  msk.su
///// /1//1 II
llll~_llll I— — —

2, B.Vusovsky Lane,  Moskow,

Russia,  109028



GLONASS space complement

•l GLONASS full 24-satellite  constellation
Operational:- 18 Jan 1996

❑ GLONASS 249 (49) Plane 1 Slot 5
Removed  15-Aug-1996 NAGU 187-960815

El GLONASS 774 (56) Plane 3 S l o t  24
Removed 26-Aug-1996 NAGU 188-960827

•l GLONASS 758 (64) Plane 3 Slot 18
Restored 29-Aug-1996 NAGU 192-960830

El GLONASS status on 16 Sep 1996 + 22 satellites

PLANS FOR GLONASS-M

● TEST~G PHASE  a 1995

● F~ST LA~CH a F~T’ QUAR~R  199($

● c~s ~ 2 GL(JNASS + 1 GLONASS-M

● PROTON ~ 3 GLONASS-M

Information supplied by CSIC, Moscow,  Russia



PROPERTIES OF GLONASS-M

● INTER-SATELLITE RANGING PLANNED

● NARROW-BAND  CODES ON L1 & L2

● NON-AUTHORISED USE OF WIDEBAND CODES NOT
RECOMMENDED

Information supplied by CSIC, Moscow, Russia

UNIVERSITY OF LEEDS GNSS RECEIVER

. 20 independent  GPS or GLONASS  channels

● static survey - Aberdeen/Leeds

■ rea~ti~e RTCM differentid’ GNSS via SkyfiX datalink  + Jan 1996

● RAF Comet: Brize Norton,  UK - North Pole ~ June 1995

● DR.A BAC 1-11

N stand-alone Gps + March  1994

w stand-alone  GPS & GLONASS + November  1995

H realtime RTCM differenfi”al  GNSS via VHF datalink  + March  1996

0 realtime ARINC 743  differential + summer 1996

0 precision approach/landing + 1996  onwards
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GLONASS  time transfer on 6 July 1996

highest-elevation satellite used

UTC(LDS) vs GLONASS  system time

G .ONASS 72
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University of Leeds
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ARAB INSTITUTE OF Navigation

To :

From :

Rebecca Casswell Fax nr. 1-703-313 -S805
Executive Secretary, CGSIC

Alfonse Sadek Vax nr. 03/586232S

: A+UI

: @H

Arab Institute of Navigation - Alexandria

Reference is made to your fax dated 09-03-96 regarding civil  setice  interface
committee.

1- A DGPS  reference station has been installed in Alexandria for expefimenal
purposes  The differential station k opemted on the Marine fkequency KM -.,
the coverage range extends to about 100 miles.

2- Reglomd D(X% is proposed to cover both the Meditermuma.n and Red sea
‘COWJtS of Egypt . Seven sites are recommended by which total coverage of the
navigable waters is achieved,  the project k expected to be completed by late 1997.

s- GPS  Receivem are now manufactured in Egypt by Arab  Optroni= company
for botb civiii~n and miIH.aty puqkes .

4- The Amb Institute of Navigation held an internatiomd conference a n d  ~
Exhibition on GPS  in Dec. 1995 distinguished speakem from USA and Europe
have participated in the conferenc~.

Best Regards

::dek w/-. .

=< :,+ G-&E . ..— —  .  ? .—..:,<:~~=A+.=  -.&4  . . . r:-=, .>-y , ~y,:m  ..,-  —’-.-.,- -----  , ____
—. —
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NATIONAL REPORT FROM JAPAN TO CGSIC MEETING IN KANSAS CITY, USA,
SEPTEMBER 1996.

1. National Activities

a. Japanese national time service is conducted by CRL (The
Communication Research Laboratory, a state-run
institute) , who routinely uses Cesium at mic clocks. CRL
also, as a member of CGGTTS, has been studying GPS Corn on
View method, and works for TAI (International Atomic
Time)  GPS t i m e  transfer.

b. Survey/Geodesy/GIS Activities.

The geographica l  Survey  Inst i tute  (GSI), has established
GPS network with 610 permanent  stat ions  distr ibuted
throughout  Japan in  March,  1996. A d d i t i o n a l  250 s t a t i o n s
w i l l  b e  i n s t a l l e d  t o  t h e  n e t w o r k  b y  March,  1997. This
network  i s  used  for  not  only  for  monitor ing  the  reg ional
crustal deformation in Japan, but also surveying and
mapping. The re-surveying  for electronic coastal charts
based on WGS-84 is in a planning stage of implementaticm.

c. Navigation Activities.

The entire national fleets of coastal support vessels,
Coast Guard vessels and lifeboats have now been fitted
with Loran C and some of them have moufited GPS receivers
also, 90% in the ocean and fishery vessels,  15% in
coastal fishing boats as of today. The GPS services for
maritime are now under experiment.

2. D i f f e r e n t i a l  Services.

Ref S t a t i o n Operator.

Not d e c i d e d Japan Civi l  Aviat ion
Bureau (JCAB)

Daiouzaki  & Maritime Safety
Tsurugizaki Agency (JMSA)

Beppu C i t y Fisherman’s Union

7 sites Private  Sector  J /V
(Planning)

Kawasaki City A Private  Sector

Osaka Area Mobile Radio Center

Kobe Area Mobile Radio Center

Distribution

1.

2.

3.

4.

5.

6.

7.

Not Decided

Maritime
Radio Beacon

Marine Phone

FM Radio
DARC

C e l l u l a r
Phone

D i g i t a l  MCA

A l l o c a t e d
Frea. f o r  RTK

Charge Users

Free Under
T r a i l

---Under
Planning--

Free Car-Nav
PDA e t

Charging for
Coastal  Boats
Commercial
purposes

- -Under
P l a n n i n g - -

Not  dec ided

3.

4.

5.

Development  Act iv i t ies

a. Land Use.

Remote  contro l led  operat ion  system for  c iv i l  engineer ing
and construction machinery has been developed and now in
f i e l d  works. This system is combined with using GPS
b a s e d  p o s i t i o n i n g  RTK) and CCTV g r a p h i c  1 data network.

b. Machine Use.

C o a s t a l  DGPS Infrastructure.

c. A v i a t i o n  Use.

MSAS (MTSAT S a t e l l i t e  B a s e d  A u g m e n t a t i o n  System)  .

d. Space Use.

Under R & D for the improvement of the launched vehicle
contro l  and rendezvous  technique  in  space.

e. Time/Frequency Use.

Improvement of the pager services using GPS based
frequency  synchronization.

f. Survey/Geodesy/GIS.

E d u c a t i o n a l  program? for  step-by-step  switching o f  the
convent ional  t r iangular  net  survey  system to  the  GPS-
based survey system in the years to come.

I n d u s t r i a l  Aspects.

The Japanese  car-navigat ion market  is  s t i l l  in  a
remarkable growth. The trendy products toward “car-
multimedia” will push the demand more than previous sales
r e c o r d .

N a t i o n a l  P o l i c y  A c t i v i t i e s  a n d  Decisions.

M inf luent ial  recommendation report  was publ ished
recently by a half-year study group composed by the
related  Ministr ies  and industries. It recommended the
n e c e s s i t y  o f  a  c o o r d i n a t i o n  s y s t e m  f o r  p o l i c y  i s s u e s  l i k e
I!Minister Interface Committee for Satellite Based
Positioning System” and promotion of international
cooperation by private sector organizations as a role of

.



RECOMMENDATIONS REPORT

by a Study Group within Japan

1. Published in June, 1996 by a study group of the related
Ministries and Industries including JGPSC

2. Main Theme

● on WHAT the Future of Global Satellite based
Positioning System SHOULD BE.

● Japanese Role & Contribution to it

● What should we do now !



3. Examined

c Definition of Requirements for civil use

● Technical issues & new applications in Japan

● Issues about Whose initiative for systems control

Scope of contribution of Japan
.

Role sharing by Private sectors and Government Organs

Future Administrative systems in Japan

International relationship

4. RECOMMENDATIONS

(1) To form “Ministerial  Interface Committee”  for satellite
based positioning system (MICSBPS)  in earlier stage&

(2) Establishment of Japan’s basic policy for SBPS

(3) Strengthening of International Relations
● with U.S.A
● with Europe, Asia and Oceani’a
● with International Organs

(4) Support & Promotion of international cooperation by the
Private Sector Association



RICS I AGI
Guidelines for the Use of GPS in Surveying

● Royal Institution of Chartered Surveyors&
Association of Geographic Information

● Academics,  receiver manufacturers,  survey companies,
national survey organisations,  RICS, UKOOA

● Standards and guidelines on GPS sur~e}.ing  tec

● Four workshops 1995/96

● Draft guidelines to be published in September

● Consultation phase

miques

Page 4



NATIONAL REPORT OF POLAND TO CGSIC  MEETING IN KANSAS CITY,
USA SEPTEMBER 1996

1. National Activities

a. Time/tlequency  activities

National Bureau of Standards and the Astrogeodynamical Observatory of the Polish
Academy of Sciences are using GPS time signals for synchronisation of their time
standards with UTC.

b. Suwey/geodesy/GIS  activities

The national geodetic control network POLREF  has been completed and fragments of
the second order network are measured and processed.

c. Navigation activities

Most of civil vessels of the fishery fleet as well as cargo and p&ssenger  fleet are
equipped with GPS receivers.

2. Differential Services

Three experimental DGPS stations are operating.
Dziwnow, belong to the Marine administration,

3. Development Activities

a. Land use .

b, Maritime use

c. Aviation use

Two of them Rozewie and
One is located in Warsaw.

Space Research Centre of the Polish Academy of Sciences works about the
integration of the low-cost inertial unit with DGPS  system.

d. Space use

Spacecraft CESAR  is supposed to be equipped with GPS receiver.

e. Military use

f. Time&equency  use

g. Survey/geodesylGIS

3 IGG station are in routine operation:
Borowiec - Space Research Centre of the Polish Academy of Sciences
Jozefoslaw - Warsaw University of Technology
Lamkowko  - Academy for Agriculture and Technology in Olsztyn

One more permanent EUREF station in Borowa Gora near Warsaw is in preparation -
belongs to the Institute for Geodesy and Cartography.

4. Industrial Aspects (Reports on any noteworthy industrial activities, especially where
there is some form of established and active GPS or GNSS industrial group)

Small number of C/A code GPS receivers are manufactured by POLSPACE  Ltd.
in Warsaw.

5. National Policy activities and decisions

6. National Responsible Authorities (Department names and addresses)

a. Land use Ministry of Agriculture

b. Maritime use Ministry of Transportation

c. Aviation use Ministry of Transportation

d. Space use Committee for Space Research

e. Military use ~lnistry of-llefense

f. Time/frequency  use National Bureau of Standards

g. Survey/geodesy/GIS Ministry of Physical Planning

h. Industrial affairs (if appropriate)

7. Relevant Conferences/Seminar~filbitions  held within nation

Conferences
3 seminars on GPS per year:

one devoted to maritime navigation
one to aviation navigation
one seminar on satellite geodesy.



8. Details of the formally notified National Point of Contact,  including name,
address, telephone, telefax and electronic mail address.

National Point of Contact:

Prof. Janusz B. Zieli~ski
Polish Academy of Sciences
Space Research Centre
00-716 Warsaw, Bartycka  18A
POLAND

P1-df~:  (48-39) 121273
E-mail:  jbz@cbk.waw.pl

.

J



N A T  I O  N A .  L LAND SURVEYOF S\ ’V E: DEN
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, , d N A T I O N A L  L A N D  S U R V E Y CGSIC-meeting  1996-09-16

1 (lo)

CGCIC-MEETING  1996-09-16

1996-09-10

National report to CGSIC-meeting 16-17  September 1996  in Kansas
City from SWEDEN

1. National Activities

a. Time/frequency activities

Swedish National Testing and Research Institute routinely use GPS for time-  and
frequency services

b. Survey/z eociesv/ GE activities

A high-precision naticx-d  re~erence  ~ystenl  for  CXS-n-teasurgments,  SWEREF  93 has
been established.  SJ%)JXFF 93 agrees  with TVGS S ~ iG730)  within 0.5 meter and with
ITRF within a few centimetres.  Trmuiformati.m ptirametels  between the national
terrestrial reference svstem% R ‘1- W {plxLe!, i-.rl 7iJ ~~eighi).  RN 92 (geoid) and
SWEREF  93 are avadable  fron Natlanal  L&-ic!  Survey.

GPS  is routinely used for densification  of tile national triangulation network and for
establishment  of local contrc.1  nctwm ks siltm the begim ling of the nineties.  In 1993 a
guide for G=measurements &as publ~shwl.

In aerial photogr~Jnl  Ly GPS  is used to navigate the aircraft,  enable automatic
exposures at preseiscted  pcsi!ions  ard tu deterxninc~ the position of the airborne
camera at the time of tl~e exposure

C9 JCh4>&t:l*

GEODETIC RESEARCI-I L) ’/l SlON, tYAl  IONAL  LANC  SIJI.  VLV  C. SWE2EN,  S - 8C 181 GAVLE,  SWEDEN
VISITING ADRESS.  LAh!.”:.i4TEP.lGATAN  2 TEL: 026-633000, DIRECT:  026-633738, FAX:026  -610676:

.-.  MA!L  LO  IPFC7 .;at!sson~,,  ,,. .,m :*

$woR-  wsc409  m-

2. Differential Semites

a EPOS

2(10)

EPOS  is a commercial  service  which is managed by the Swedish company  Teracorn.
Pseudorange corrections from twelve SWEPOS  stations are broadcasted via the RDS
channel on the FM radio network. The F.POS service offers two levels of accuracy;
one basic level which gives a position accuracy below 10 m (2 drms)  and one
premium level which gives an accuracy below 2 m (2 drms). The users are charged ca
150 USD  for the basic level and ca 900 USD for the premium  level

Applications of the Epos  service are e. g. cadashal  surveying,  data capture for GIS,
farmins forestry,  mercantile shipping (as a back up system for the DGPS service of
the National Maritime Administration),  aerial surveying and aerial photography

b. SWEPOS

The SWEPOS service is managed by National ‘Land  Survey of Sweden. Dual
frequency GF’S raw data are available  from twentv-cme slations,  see appendix,  via
Internet or a dished-~p  BBS. Pseudo  raJ~ge corrections are delivered from twelve
SWEPOS  stations to the EPOS  service. Today there are no fees for SWEPOS data
since the network  is not yet declared  operational.

SWEPOS  data are used e. g. for photograrnmetric  work, studies of crustal
movements and connections of positioning projects to the national reference system.
Some of the SWEI’OS stations are also included in the European network of
permanent reference stations,  EUREF.

List of SWEPOS stat ions

Station name

Kiruna ~::;,{;;:d: ::s-’emice ?::-

Overkalix  —
Arjeplo
Skelleftea
Vilhelmina

g ‘==+=+%&=~2g-  -;: yes

—— —.———
Umea G303S1 — 19031  ‘
Ostersund (jaOzT* ] ~~o~~l  -

Sundsvall ! ~2014’ I 17C4’)’
—-~ ‘

i Y2SL- .—

VWORCXJXX  !..% SC4O9  ~-
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N A T I O N A L  L A N D  S U R V E Y CC.SIC-meeting  19%09-16 5(10)  N A T I O N A L  L A N D  S U R V E Y

A Swedish  GNSS  Industry  Cou~wil  (SGIC) was  tornwci  on April 261996 in
connection wit]  ~ tiw conference  on GI=J Augmentation &z Management Implications
for Scandinavian Users in Gothenburg.

5. National Policy and decisions

In Sweden the responsibility for installation,  operation and maintenance of
navigation systems is delegated from the concerned department to one of its
agencies. Thus the responsibility for civil maritime navigation  lies with the Nat ions]
Maritime Administration and the Swedish Civil Aviation Administration is
responsible for all aviation navigation matters. Both authorities belong under  the
Department of Communication.  The situation is not so straight forward concerning
navigation on land. Ln this field the National Road Administration  co-operates with
the National Land Survey

6. National Responsible Authorities

a. Land usc

National Road Adminis tration
S-781  81 Borlange
Tel: + 4624375000
Fax: + 46243 &4640

National Land Survey
S-801  82 ~dVk2
Tel + 4626633000

.

Fax: + 4626687594

b. Maritime use

National Maritime A clministration
S-601  78 Norrkoping
Tel: + 4611  l!J 1000
Fax: + 4611101949

c. Aviation use

Civil Aviation Administration
S--601  79 Norrkoping

Tel: + 4611192000
Fax: + 4611192575

d. Space use

Swedish Space Corporation
P, O. BOX  4207
17104 Solna
Tel: + 4686276200
Fax: + 468987069

e. Military use

Swedish Defence
S-107 85 Stockholm
Tel: + 4687887500
Fax: + 4687887778

f. Time/ frequencv use

CGSIC-meeting  1996-09-16

Swedish National and Testing Inslitute
P. O. BOX 857
S-501  15 Boras
Tek + 4633165000
Fax: + 4633135502

g. Survev/ ~eoclesv/GIS

National Land Survey
S-801  82 Gavle
Tel: + 4626633000
Fax: + 4626610676

7. Conference@ entia@xl~ibitions

GPS  seminar, Gavle,  19-20 March 1996 .200 participants.  Organised by National
Land Survey

6(10)

GPS  Augmentation & Management,  Implications for Scandinavian Users,
Gothenbura 26-27 April 1996-42 participants.  Organised by Orbit Communications
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N A T I O N A L  L A N D  S U R V E Y CCSIC-meeting 199609-16  .

I \DGPS-sandare  for sjtiaden .J: ‘ “ -
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The north European CNS/ ATM applications projekt

\

DGPS  netwc~rk of National Maritime Administration
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National  report to CGSIC meeting in Kansas City, USA, september 1996
REPORT FROM NORWAY

1. National Activilics

a. Time/frequency activities
Nothing to report

b. Survey/geodesy/GIS  activities

The Norwegian Mapping Authority (Statens kartverk)  is running a multipurpose national
referencesystem  for satellitebased  accurate positioning and navigation called SATREF.
Ten reference- and monitor-stations (with geodetic GPS-receivers) is connected to a
controlcentre  (with central integrity monitoring and a!armsystem)  for realtime
transmission of raw GPS-data and DGPS-data. Standard samplerate  is I second.  Raw
GPS and DGPS-data is the distributed via magnetic tape, diske~  e-mail,  ftp, modem.etc
for post mission use. DGPS-data is transmitted in realtime via FM-network (see
differential service below)  and to other distributors (public  and private).  In addition to
the 10 SATREF-stations  there is 4 permanent GPS stations.

The new Norwegian geodetic basenet, EUREF89,  consists of approx.  140 primary 1st
order stations and approx.  900 primary 2nd order stations. There has been/is observation
campaigns in 1994,  1995 and 1996 for the primary 1st order stations, and during the
campaigns observations is carried out over a period of three days~24 hours a day. The
positions are computed by means of the GIPSY-program and exact ephemerides. Final
coordinates are computed for 108 stations in ETRF89  using the method recommended by
the EUREF-commision.  The last 28 primary 1st order stations in the network are
measured in a campaign running this month (september 1996).
The primary 2nd order stations are situated along roads between the primary 1st order
stations at individual distances of mostly between 14 and 25 km. Roughly 50~0 of all
primary 2nd order stations were measured in 1995 with an average of approx.  5 vectors
from each stations. Observatio~ time was 4 hours for each vector.  Strong connections
were made to primary I st order stations. The adjusted positions show a RMS of mainly
3-7 mm. The observation campaign is still running and by end of 1996 a total of 90% of
the primary 2nd order stations is planned to have been measured.

Norwegian Hydrographlc  Service (a division in Statens kartverk)  uses a local differential
GPS system (50km range)  on all vessels operating along the Norwegian coast. This
means a total of 8 units,  of which  3 arc reference stations.  In addition 3 receivers arc
used for geodetic purposes.

c. Navigation activities
Approximately 3000 users of the national maritime differential GPS service.

2. Differential Services

Rcf Station Opera{or

12 stations along Norwegian
coastline Coast

Directorate

SATREF (se lb) Norwegian
(10 ref.stations) Mapping

Authority

3 ref.stations in Fugro Starfix
Norway (part  of (Europe)  AS
global system)

4 ref.  stations in Racal Survey
Norway (part  of
global system)

3 ref. stations in Oceonics
Norway (part of
global system

13istribu[ion Charges

Maritime None
radio beacon

1. FM/RDS 1. Free of charge
(nationwide)

2. For post- 1. No cost for
processing science.

2. Minor charge
for commercial

1. Inmarsat Commercial

1. Inmm-sat  A Commercial

1. Inmarsat A Commercial
2. Norsat

Users

Maritime
users

primarely  land-users
(survey/GIS,  locating,
navigation),  secondary
for maritime users
GeodesyAGS

Geodesy,survey,  GIS

Offshore, maritime

Offshore

Offshore,  marine

3. Development Activities

a.

b.

c.

d.

e.

f.

g.

Land use
The Highway Directorate,  Norw. Mapping Authority, private transportcompanies and
systemdealers cooperate in a transportproject.  Electronic roadmap  and vehiclenavigation
by use of GPS are parts of the project.
Maritime use
Local and central integrity monitor systems for the national differential system is
still under development.
Aviation use
Civil Aviation Administration  is running a one year test in Bodo Airport.  A SCATl -
referencestation is installed at the airport.  All the Widerwe Airlines will be equipped with
DGPS  navigation systems.
Space use
Norway participates the European Space Agency’s (ESA) project,  Artes element 9,
through the Norwegian Space Centre. The Artes 9 project includes EGNOS  (equal  to
FAA’s WAS in US),  GNSS1  and GNSS2.
Military use
Norw. Armed Forces has nothing to report.
Time/frequency use
None
Survey/geodesy/G IS



4.

5.

6.

7.

8.

Improvement of the SATREF  reference station to meet full international lGS standards
(choke  ring antenna)

Industrial  Aspects
A Norwegian company.  Seate~,  has developed/produced the system for distribution of DGPS-
corrections via FM/RDS-networL  Norwegian Mapping Authority is working for an
International standard/agreement for distribution of DGPS-comections  via FMIRDS uhich  is
system ttndependant.

National Policy activities and decisions
The Norwegian guidelines for radionavigation are still not approved
Norwegian government authorities (Minktry of Transport,  Ministry of Fkheries) take part in
the group ini(iated  by the European Commision on possible future European GNSS.  The
Ministry of Fisheries do also take:part  in the Advisory Group for an European Radionavigation
plan.

National Responsible Authorities

The Ministry of Fisheries is responsible for coordination of civil aids to navigation.  The
mirrlstry is also responsible for installation and running of maritime aids to navigation

Use Responsible Authority Address

Land (nai[gatlon) Ministry of Transport and Communication
Maritime  navigation Ministry of Fisheries
Aviation Ministry of Transport and Communication

(Civil Aviation Administration)
Space National Space Centre
Military Ministry of Defence
Time/frequency ?=

Survey/geodesylGIS Norwe~~an  Mapping Authority
Industrial affairs Ministry of Industry
National Co-ordination Ministry of Fisheries

Relevant Conferences/Seminars~  xhibtions held within nation
None

National Point of Contact

National point of contact for CGSIC
Norwegian Mapping Authority
Att Brede Gundersen
N-3500  Hczmefoss,  Norway
Tel.. +47 32118442 (direct)
Fax.: +4732118101
E-mail  brede.gundersen@  gdiv.st~tkafl.no

National point of contact for navigation
Adviser lnger-Lise Sogstad,  The Royal Norwegian Ministry of Fisheries
PoBox8118Dep
N 0032 Oslo, Norway
Tel: +47  22246428
E-Mail:  inger-lise.sogstad @fid.dep.telemax.no

1
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k SATREF !$8 .,:, .

%Satellitebased Reference System ~;; ‘1

‘TA~Ns Norwegian Mapping Authority,  January 1996: 11“
KARfiERK

INTRODUCTION T h e  n e e d  f o r  b e t t e r  nawgation  rel]abdity N

The SATREF  project was uritiated in 1989 by the
Geodeuc  Institute, a division of the Norwegm
Mappmg Authority,  as a development project w]th
the ob-tective  of establishing a national satellite-based
reference system.  The project was carried OU[ m
cooperation with Seatex  A/S, a private company in
the city of Trondheim.

A national system was considered to have the
advantage that  many different user groups would be
able to use the same infrastructure.  Quality controll
m[egrlry  morutoring  would be an important function
of SATREF  to secure reliable data and services for
users.

1.1  Objectives

SATREF  shall offer data and services in connection
with the use of GPS and DGPS.  In due lime
SATREF shall also suppert  other satellitebased
systems like the russian  system Glonass.  The area of
interest is both real time use (navigation  and
~sluoning) and post mission use for a wide range
of appllca[ions  (and  accuracies)  in use on land,  a[
sea and for air operations.  Distribution of the da[:i
WIII be according to user’s needs.

The Norwegian Mapping Authority,  alone or In
cooperation with official partners,  will offer data  and
services dmect  to the end user and to prwate  firms
which can provide value-added services based on
SATREF. The main objective is to offer SATREF
reference data for navigation and positioning,  and
GPS data for positioning (meter  level) and surveying
(cm level).

considerable.  and SATREF  is an Important servtce
together  with dre Norwegmrt  Mapping Authority s
strong efforts on electromc chart sys[ems.

It has nol yet been decided how the serwce  should he
financed when declared operational.  h N proposed
that the users will have to pay for post processing
data  and accurate (better  than two meters)  navigation
data. Less accurate DGPS data for nav]ga[lon.
transmitted by mariume  radio beacons.  are accep[ed
10 be free of charge for tie users.  It is recommenced
tha[ also DGPS-data  transmuted wa the FM network
IRDS~ should be free of charge. As per today. the
services  are m a testoperatlonal  period and the

costrecovery  is foIlowing the principles described
above. The services will be declared operational us
1997  and the costrecovery  principles will at that time
be settled.

1.2 Background

The NAVSTAR  (Navigation  System widr Time and
Ranging) GPS (Global  Pos i t ion ing  System) is a
satellite based navigation system which has been
developed by the US Department of Defcnce  (DOD).
The system was declared Fully Operational
Capablllty  in 1995. GPS  can be used for nawgatlon
and positioning anywhere on the Earth’s  surface,  24
hours per day. and independent of weather
condtttons.  Although the system has been declared
opera~lonal,  n N extensively pointed out that one
should use the system at own risk.

GPS offers signals and data for two types of users,
milnary  and civilian.  The military part of GPS gwes
[he highest accuracy and is called PPS (Precise
Posltlonmg  Service).  Use of PPS requires additional
cryptography equipment. Civilian users have access
to the SPS (Standard  Positioning Service).  SPS is
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m[ermonally  degraded by DOD with the technique
called Selective Availabillry  (S/A).  By use of one
sa[elllte receiver.  SPS users will obtain about 100
rneues accuracy (95 9?) m IWO dimensions If DOD
had turned of the S/A,  an accuracy of 20-30 meters
would be possible. In a Presidential Decision
Dlrecrwe  Issued  bv President  Clinton march  1996,
the GPS signals are offered free of dwect user
charge to the global users

1.3 Differential GPS  for navigation/positioning.
An accuracy of 100 metres  IS not acceptable for
many users. Differential GPS (DGPS)  is a technique
where a GPS receiver placed ar a point (reference
station) with given accurate coordinates is used to
de[ermme error caused by S/A and inaccuracy in the
satellite observauons.  A DGPS user will therefore be
able to employ these calculated corrections
(reference  data/  differential corrections),  to correct
observations within a distance of several hundred
kilometres  f r o m  t h e  r e f e r e n c e  station.  This
constitutes an Improvement in the user’s positional
accuracy.  typically IO an accuracy of about 5 metres.

1.4 Geodetic use of GPS
B} use of geodetic relative  measurements one can
ob[am  an accuracy within cenumetres  or better.  TINS
medlod  rcqulre  the use of at least two geodetic
rccclvcrs  which  arc stationary over a period of time.

2. SATREF  REFERENCE SYSTEM

The main components of SATREF  reference
network is (fig. 1):
● reference and monitor stations, .

● control centre,
9 distribution systems
● commumcauons  lines to connect the various

components.
In addition  there are the user umts. The user unit can
e Ither  be based on recewmg  reference data in real
time. or be equipped with data storage capacity for
subsequent post-processing

‘r

&
I

I

I
l>l<r  Rl!,l  ,,,<, .

5 Y.Y71  A{>

Figure 1 SA TREF - Mam cornponen[s

2.1 The Reference Stations
The reference starions  consis~ of GPS receivers.
LAN network components. recewers  for momroring
and processing units The main GPS receiver M
Trimble  4000SSi (12 channel.  dual frequencies)  and
backup recewer IS A:htech  Sensor II (12 channel.
one frequency  Tne  recewers  are placed at the LOP
of a five meter high mast to avoid disruption, caused
by nearby trees,  buildings,  etc.. of the GPS-stgnals.

Reference data from one reference station can be
sent directly to one or more distributlonfiroadcasting
systems and ro the control cemre.

Main functions at the reference stations:
● Calculation of differential corrections
o Trarrsmitdrtg of GPS/DGPS data to the control

centre. Standard sample rate k 1 Hz (one
sample per second), optional 2 Hz (one sample
per 0,5 second)

● Transmi t t ing  of  DGPS data (RTCM)  to
Norwegian Coast Directorate for broadcasting
via maritime radio beacon

● DGPS data sent from control centre  (rerouted
from other reference stations)  can be transmitted
if local  GPS receivers i s  malfunctlomng/
removed

● Communication to control centre  Is automatic
reconnected if comection  has been broken. Data
is stored at the station when comection is down
and sent to Control Centre  when the I me is
reconnected. When the connection is down the
station will serve as an autonomous station.

● Local Integrity Monitoring (LIM)
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Local Integrity  Momtoring:
●

●

●

●

●

Monitoring of generated and broadcasted DGPS
data.
Own beacon Receiver Monitoring
- age of message
- mean correction rate
- standard deviation on rate
- Correction Quality Indicator (CQI)  for
monitored radio beacon data,
- monitor radio parameter,  signal to noise  ra[m
(SNR) and wral  strength
Temporarily storage of recorded and genera[cd
GPS/DGPS  data
choose GPS/DGPS  data from main  or backup
receiver based upon QC
Statistics on GPS receiver data (will later be
implemented at the control centre):~

Measurement of phase noise and ionosphere
(cycle slip counts).

Measurement of pseudorange  receiver noise
and mulupath  (tracking  performance)  on L1
and L2 frequencies
generauon  of integrity messages (alarms)  [0
control centre

Reference srations are continuously monitored and
can be remotely controlled from the control cerr[rc.

The Norwegian Mapping Authority use data from
reference stations in scientific work.  Accordingly,
the reference system must meet the strict
requirements set for the scientific work with regard
10 establishment location and accuracy

.
2.2 The network/communication links.
All the stations are connected to the control centre
by 64 kbps  full duplex Iines. The connection  to Ny -
Alesund (Spitzbergen)  is via Norsat  B satell i te
(Intelsat  702),

2.3  Control Centre
The control centre  is connected to all reference /
momtor  stations by 64 kbps  leased lines. GPS
observations,  corrections and status information are
sent to the control centre  from each reference stat]on
m near real time.

Functions at the control centre:
● s~orage of GP!VDGPS  data
● real time and post mission distribution of da[a
● software at reference stations to be updated from

controlcentre

● remote control of reference stations
● Network Management System
● Central Integrity  Momtormg  (CIM )

Central Integrity Monitoring
● Quality Control of all da[a  from al) reference

stations (GPS/DGPS data)
● alarms to operator wa pager,  prmtel.  log, etc
● mlsc. plots and stam.ucs

A multiserver  at the control  cerrtre prepare data for
real time distribution:
● FM/RDS
● telephone
● other operatorsldistributiortsystems

GPS/DGPS  data for post miss[on:
● generation of GPS data according to RINEX-

format (optional sample rate)
● generation of multireference  file (DGPS data

from a selection of reference starions)
● DGPS correction data on SATREF  format

(tlmetagged  data)

The UNIX based control centre  has an opera[or
friendly Graphical User Interface (GUI) and dre
main menu gives an overview of the operators tasks

HP Openview  (network  software)
File Transfer Menu
Backup Menu
Spesial  Message (RTCM  message rype  16)
Beacon message Menu ( RTCM  message type 7)
Reroute Stations Menu
Data Export Menu
GraphicTimeseries  Menu

● Merge menu (for  postdara)
. Operator  System Menu
b Alarm System Menu
● Quality Control Menu

Both the GPS obsemations  and the corrections are
stored. The control centre  is therefore able to supply
users who need GPS observations and/or corrections
at a later date.  This is data for surveying,  positioning
and more scientific purposes such as lonospher]c
research. satellite orbit analysis,  etc.
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--2-/
Norsa[  B Ilnk
(Inwlsa!  702) $?? ‘“

Legmd:

A  Control Cenrre
m Referencclmonotor

Stations.
.&_ *

l(R\sTmNSAND — Communication  links

‘Ig 2 SA  TRE@  Referance  Network

Today,  The Norwegian Mapping Authority has
established  nine reference/mortitor  stations on the
mairdand  pluss o n e  in Spirsbergen  (fig. 2). T h e
stations will be declared fully operational in 1997.

2.4 Distribution of SATREF Data

At the control centre  there is a multiserver.  for
generation of SATREF data to the different
distribuuon  systems.  SATREF  cooperate with other
agencies for distributionhroadcasting of SATREF
GPS data in real time.  The distribution of data is
mamly based on the use of existing communications
sYslcms,  ground and satcllitebased.

2.4.1  Distribution via Coast Directorate/maritime
radio beacon.
The Norwegian Coast Directorate operates the
maritime radio beacons which are used by the
shipputg as directional beacons.  ‘fl’te beacons are
upgraded to broadcast bath directional beacon signals
and DGPS data for use in coastal waters.
This concept is in accordance whh intemationaf
Dlans  10  use maritime  radio  beacons to broadcast
bGPS corrections. The Intematiortaf  Association of
Lighthouse Authorities (IALA)  has submitted a

frequency plan for the transmission of DGPS data by
means of maritime radio beacons.

‘fhe Norwegian  Coast Directorate and Norwegian
Mapping Authority has went into an agreement and
are cooperating with the distribution  of SATREF
DGPS  data over maritime radio beacons.

At present,  ten beacons along the coast are upgraded
to serve this purpose.  Two more radio beacons wdl
be upgraded in 1996, and it will be possible to
receive DGPS data along the whole coas[line  (except
Spitsbergen).

2.4.2 Distribution via Telenor/FM  network.
Telenor  (Norwegian  Telecommunication Agency)
operates the FM network on behalf of NRK
(Norwegian  Broadcasting Corporation).  Telenor  and
SATREF (Norwegian  Mapping Authority) has went
into an agreement and DGPS  corrections are
broadcasted via the FM network using the RDS
(Radio  Data  System) subearrier. The FM network
covers approx.  99 % of the populated area of
mainland Norway (except Spitsbergen).  The FM
distribution is at present in a “test operation-  period
and will be declared operational in 1997.

2.4.4  Distribution via private operators.
SATREF  is at present supporting private companies
which offer SATREFdata,  along with data from
other refereneestationa,  via satellite distribution like
Inmarsat  to e.g. offshore users.

2.4.4 AM network.
SATREF  and Telenor  are testing AM systems for
broadcasting  o f  SATREF data. DGPS-corrections
distributed via the AM-transmitter in Kvitsq
(Stavanger)  is being received in Germany.

2.4.5 Distribution via FM/DARC  channel (Eureka
development project)
The above mentioned distribution systems have
limited transmission capasity. The Norwegian
Mapping Authority accordingly participate in an
Eureka project along with the telecommunication
agencies from France,  Sweden and Norway.  The
objective of the project is to develop a prototype
s y s t e m  (tramnitterheeiver) f o r  r e a l  t i m e
transmitting of data (incl. GPS/DGPS data) using the
FM subcarrier DARC.  The DARC channel has a net
capasity  of approx.  9 kbps. The prototype system is
ready and pilot projects are planned.  The system is
afso compatible with the next generation of
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groundbased  distribution system DAB (Digital Audio
Broadcasting),

3. FURTHER  INFORhiATION
2.4.6  GPS/DGPS-data  for post mission
SATREF  is also able to offer GpS/DGPS data for Further information abcu the SATREF sys[em and
post mission use according to user specifications services are available by comac[trrg  Norwegm
The data will be on RINEX-format  or SATREF- Mappmg Authority, felephone +47 32 11 81 00 -
format and distributed via magnetic tapes, diskettes, fax -t-4732  118101.
Internet,  E-mail,  FTP,  modem etc,

.
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AUSTRIA
submit ted by B. Hofmann-  Wellenhof,  Technical University Graz, Surveying and Land in- GPS campaign to at le=t  one of the A REF-  1 points. Some of these densification  projects

formation,  Steyrergasse  30, A-8olo Graz, Austria  This report, compiled for the Kansas were already realized.

Meeting of the Civil GPS Sewice Interface Commft&,  is based on a German version by
the Au~triau GPS Network Civil Engineering Company. 4 S c i e n t i f i c  a n d  t e c h n i c a l  c o o r d i n a t i o n

The concept of the AR.12F- 1 network iuose from discussions of the GPS Network Civil En-
gineering Company and the Austrian Geodetic Commission. This means that practitioners
as well aa scientists developed the project.

The Austrian GPS  reference network AREF-  1
References

I Introduction
[1]

The foundation of the Austrian GPS  Network Civil  Engineering Company w= initiated
by the Federal Organization of Architects and Civil Engineers.  Any civil engineer may

[2]

become a member of this company.  Currenlly,  some  110 civil engineers for surveying are
members of the company.  The main objective is to produce the Austrian GPS reference
network AREF-17  a prccisc and homogeneous network as basis for most of the  modern
geodetic lasks.

2 Structure and site selection of AREF->

Since 1990, the l?ederal  OfTice  of Metrology and Surveying at Vienna and the Austrian
Academy  of Saences,  Department  of Satellite Geodesy, have established the GPS network
AGRIZF (Austrian  Geodynamic  Reference  network)  consisting of some 80 points with an
average dist  ante of about 40 km ~d the m~mum  dist  ante of 50 km. Because  of the
rapidly changing requirements, the density  of these points became inefficient. For this
reason, the con ce.pt  of AREF- 1 was investigated.

The network points of AREF-1 are hierarchically  partitioned into four levels, cf. Brun-
ner  (1996).  The first level =C the three IGS stations Graz-Lust biihel, Wettzell,  and
Zimmerwald.  The second  level are 10 Austrian permanent stations. The third level cov-

ers seven sessions with 40-45  points each.  These points, in total some 300,  establish the
AREF-  1 network. The fourth level covers the densification of AREF-1 and is mainly a
project  of the future.

The main objective of AREF-1 is a hornogenoeus  GPS network for Austria with average
distances of 20 km (in the maximum 2.5 km). The already available 80-puint AGREF
network is embedded in AREF-1, cf. Hofmann-Wellenhof  (1996). The AGREF  points
were remeasured in the frame of AREF- 1.

Preliminary results of the AR.EF-1  points: the accuracy amountb to *15  mm for the
horizont.d position and *2O mm for the height.  The final results of all 300 points are to
be expected for November 1996.

3 Densification

Brunner  FK (1996):  Entwurffiir  die AR.EF  Netzstmktur. Internal report, Graz,  1996.

Hofmann-Wellenhof  B (1996): Edge  fiberlegungen  zu AGREF  und  AREF-1.  Tnternal
reporl, Graz, 1996.

x

The future densification  of ARE1’-l  will be denoted as AREF-2, AREF-3, . . . and will be
carried out by local rneaa  urernents. The civil engineers will be obliged to link any local

1
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MEMORANDUM FOR: FGCS, GIAC, and Work Group Members

FROM: Captain Lewis A. Lapine, NOAA
Chair,  GPS  Interagency Advisory Council
Federal Geodetic Control Subcommittee

SUBJECT:  Minutes of GIAC Meeting, September 17, 1996

The GIAC meeting was held in conjunction with the Civil GPS  Service Interface
Committee  (CGSIC)  at the Kansas Chy Marriott,  Kansas Chy, Kansas, on September 17,
1996, from 1:00 p.m. to 5:00 p.m. This was the fifth meeting of the GIAC, the meeting
agenda is provided  (attachment  1).

After attendee introductions,  Mr. M. K. Miles, USACE,  Chaired the meeting for Captain
Lapine and gave an update on Interagency GPS Executive Board (IGEB).  Mr. Miles
described the management structures of the various agencies involved with GPS and how
they are interconnected through the IGEB. He also explained GIAC’S relationship to
IGEB and its responsibility to share information openly at most meetings and, at times, to
discuss policy (including contractual agreements) in closed sessio~ when necessary.

The following report was given by William Strange,  NOAA,  to the CGSIC during the
meeting on September 16 and reiterated by M. K. Miles to the GIAC members and
guests:

On September 12, 1995,  the GPS Interagency Advisory Council (GIAC) was chartered
within the Federal Geodetic Control Subcommittee (FGCS),  under the Federal
Geographic Data Committee (FGDC)  which is chaired by Interior Secretary Bruce
Babbitt.

.
On September 11, 1996,  Secretary Babbitt presented the 14 Federal agencies

represented on the FGDC with Vice President Al Gore’s Hammer Award at Department
of the Interior headquarters in Washington,  DC The group was honored for its vision and
efforts toward creating a national, readily accessible source of accurate geospatial data.
The Hammer Award is Vice President Al Gore’s Special recognition for contributions in
support of the President’s National Performance Review principles. Those principles are:
putting customers first, cutting red tape, empowering employees, and getting back to
basics,

As Director of the National Geodetic Survey, Captain Lewis A. Lapine, NOAA,
chairs FGCS  and represents GIAC on the permanent Interagency GPS Executive
Board, jointly chaked by the Departments of Defense and Transportation. This
Board manages GPS  and U.S. Government augmentations, with other departments
and agencies participating as appropriate. The Department of State coordinates with
departments and agencies, foreign governments, and international organizations to assess

the feasibility of developing standards and guidelines on the provision and use of GPS
services worldwide.

The GIAC concentrates its interests and efforts on the timing and positioning
issues of GPS and related navigation issues. The minutes of meetings, action items, and
general information about FGCS  and GIAC are provided on the Worldwide Web over
Internet at the following address:

http: //www.ngs.noaa.  gov/FGCS/fgcs.html

Since its creation last year, the GIAC has addressed the following issues and
topics:

GIAC Activities

1.

2.

3.

4,

5.

6.

7.

8.

9.

PDD - Department of State - International Working Group
US - Japan Bilateral Negotiations
Fair Trade Policy
Standardization Issues for Navigation, Spectrums and Positional Accuracy

Spectrum Allocation Issues
DOD/DOT Spectrum Allocation for L5 Carrier Phase Tracking
Theater Denial Consequences for Civil Users
System Interference Testing

Federal Radionavigation  Plan
Open Meeting in Boston
Formal Review

DOT Study for Full Implementation of USCG Differential Beacons

L5 Informational Presentations Prepared for:
Federal Geodetic Control Subcommittee
Civil Applications Committee

GIAC News Flash Service Initiated on Internet

USCG Improved Correctors

Interagency Questionnaire

Continuously Operated Reference Stations
75 Sites Operated by 10 Federal and State Agencies
Interpolation Algorithm



10. GIAC Agency Demonstrations given to date:
NGS, NSF and USACE

11. L2 Full Wavelength Carrier Phase Tracking versus L5

An overview of the previous FGCS meetings was given by John Spencer,  NOAA. Mr.
Miles reported on status of action items from previous GIAC meetings. All items are on
schedule except the reporting of GPS  questionnaire responses which are still being
evaluated by Ken Lamm,  DOT. Previous meeting minutes were distributed to the
attendees.

The agenda was revised to include the GPS  Demonstration project by USACE  during the
open meeting time. It was presented by Bill Bergen, USACE.

The USACE  Inland Waterway Navigation Systems was discussed and excellent visuals
enhanced the presentation. Copies of Mr. Bergen’s slides used during his presentation
were provided to attendees. Additional  copies are available from Mr. Bergen,  tel:
761-1553 or at his e-mail address: william.bergen@inet.  hq.usace.army.mil.

As part of his presentation,  Mr. Bergen provided a ten year chronology of events
involving  cooperative efforts between the USACE  and USCG, herewith included
(attachment  2).

202-

Immediately after Mr. Bergen’s presentation, Mr. Richard Shamberger, Federal Railroad
Administration, stressed the importance of the inland navigation systems to support
railroad real time positioning activities. He strongly suggested that the Air Force’s
nationwide GWEN sites be included in the developing of inland navigation systems.
After much discussion concerning these sites, the Federal Highway Administration has
the action to investigate the utilization qf the 54 GWEN sites for inland navigation.

After the USACE presentations,  the following status reports were presented:

Interagency GPS Survey (questionnaire) -Ken Lamrn, DOT - reported:

144  responses plus NOAA survey have been received to date and analysis
has not been completed. Additional input is still welcomed. All previously received
information will be assessed with the exception of a few submittals that were received
unreadable.

Interagency Work Group (IWG) on International GPS Issues - Bill Strange,  NOAA
reported:

-PDD
- Department of State International Working Group activities
-Fair Trade Policy,  particularly involving Japan

-Standardization Issues, worldwide,  for Navigation,  Spectrums, and Positional
Accuracy.

Continuously Operating Reference Stations (CORS)  -Bill Strange,  NOAA reported:

-How to retrieve CORS data, and provided handout maps of CORS coverage,
including proposedlfuture sites. He requested agencies to provide the contact person for
their agency specific CORS information which will be posted with CORS information on
home page,

-Netsite program can interpolate down to 1-5 seconds.
-RINEX  files, approximate positions, now correct NAD 83 positions of RINEX

header files.
-New firmware will improve CORS delivery system soon by multipathing future

type of improvements for better accuracy.

The open informational meeting of the GIAC was concluded and the following
discussions were conducted behind closed doors, no one other than federal sector
members were present in room.

GPS Interface Testing Authority (GITA)  -Larry  Hothem,  USGS, reported
that at the request of IGEB, two GITA ad hoc Working Groups are being set up as
follows:

- Working Group one - Policy -Larry Hothem is a member of this work group which
will:

(1) develop criteria to evaluate DOD requests and
(2) identifi fictions and/or agencies that might be impacted.

- Working Group two - Procedures; Rebecca Casswell  is a member of this working
group which will determine procedures for processing DOD noticeshequests to conduct
interference/jamming testing, as well as training exercises that may interfere with normal
civil GPS operations and to assemble definitive lists of who should be contacted and how
(handouts were provided to attendees.)

This procedures work group will also address the following issues:

-Direct vs. Public Notification of Testing,  where signals maybe out or have
interference during certain time frames or areas. Who is notified and how.

-When disrupting a GPS  service the list of points of contact for coordinating the
notices between DOD and the Civil community will need to be identified.

-Classified issues to deal with include the following question...what happens when
national security vs. an unclassified user that is by mission,  using the service, but cannot
be notified of the disruption.



-Identifi testing ranges @aces, i.e., large military bases) that will not effect the user
community,  not a we-they, but an us issue. The work group plans to have
policy/procedures in place by the end of the calendar year.

-How about disruptions that would be a matter of life and death... notification only
that testing is going on, therefore, we may provide bad data and we know about it, but we
can’t tell you when or what caused it since it is classified...

-A matter of committed investment at the time of disruption, how is this minimized.

Please submit input on any of these issues directly to Larry Hothem or Rebecca
Casswell.  If you wish to discuss in closed session with other GIAC members, send
comments or agenda items to either Captain Lapine, NOAA, or M. K. Miles, USACE,
which can be arranged at the next GIAC meeting.

New Civilian Frequency (L5) Ken Larnm,  DOT, reported and handed out L5
Frequency Selection Fact Sheet,  dated September 6, 1996, which presents the three
possible choices for L5 frequency. The fact sheet is available from Mr. Lamm, contact
his e-mail for copy: Ken. Lamrn@ost.dot.gov.  He also discussed the following:

-Option  for second civilian frequency being considered by the end of October will
not be exercised this year. r

A civilian industry has grown utilizing the L1 and L2 frequency. L 1 is the only civil
frequency that has been agreed to for civilian use by the DOD. Furthermore,  we are
entering into a period of high solar activity and frequency interference as well.

-Action taken at January, 1996, meeting of the joint DODiDOT  Positioning and
Navigation (POS/NAV)  Working Group

-L1=1575.42 NfHz
-L2=1227,6 MHz
-L5=????? MHz undecided as of yet (see handout fact sheet mentioned above)

-L2 has evolved into a capability that is being used by squatters rights only; no
formal DOD approval of use has been granted to anyone outside of DOD.

-What does the civil community need on a second frequency?  Define it first, specific
requirements, need benefit documented.  How can a L5 be justified without a cost/benefit
analysis?

-DOD wants civilians to move off of L2. However,  users need a second carrier
frequencyldual frequency.
ACTIOiV  DOT has lead. Brainstorm/outreach,  if L-2 goes away what do you as a
user need in a L-5 type frequency?  How do we get timely input with
justification/benefits analysis to follow?

-DOD wants civil input on what you need with regards to GPS frequencies and
commitment of monetary support.

-What  if before the year 2006 DOD turns selective availability off while excluding
L-2 from civil use?

-Need to look at technical solutions by technical experts gathering together in forum
or exchange group at next CGSIC  or sooner to address worst cast situations.

-Window of opportunity will close on L-5 on October31, 1996.  Since we will not
be able to make that window,  we look forward to the next window in FY 98.

New business:
-Submeter Real-time GPS - was not discussed, it will be addressed at next meeting.

Prior to meeting closure,  the Forest Service was invited to present the GPS demonstration
project at the sixth GIAC meeting to be held at NOAA Headquarters, Silver Spring,  MD,
to be scheduled during the general meeting activities of the FGCS  in mid January, 1997,
tentatively set for January 14-16, 1997.

The meeting ended at 5:00 p.m. Consensus of attendees expressed the desire to continue
to meet coincidentally with CGSIC  in the future.  The next CGSIC meeting is scheduled
on March 17-18, 1997.  We plan to schedule the seventh GIAC meeting during this same
time frame. Let me know by e-mail if you cannot attend the meetings planned for
January and March. Send your comments to: llapine@ngs.noaa.  gov.

cc: N - W. Wilson
DUS - D, Josephson



Attachment 1

SUBJECT:  GPS Interagency Advisory Council (GIAC) Meeting Agenda
Date: September 17, 1996
Time: 1:00 p.m. -5:00 p.m.
Place: Kansas City Marriott

200 West 12th Street
Kansas City, Missouri

1. Attendee introductions and Opening remarks - Captain Lewis A. Lapine,  NOAA

2. GIAC previous meeting overview/minutes -M. K. Miles, USACE

3. Status Reports

IWG on International GPS Issues - Captain Lapine, NOAA

Interagency GPS Survey (questionnaire) - Ken Lamm, DOT

New Civilian Frequency, L5 - Sally Frodge,  DOT r

Continuously Operating Reference Stations -Bill Strange,  NOAA

GPS Interference Testing Authority - Bill Strange,  NOAA

4, GPS Demonstration Project
.

Inland Waterway Navigation System - Bill Bergen,  USACE

5. New business

Submeter Real-time GPS - Captain Lapine,  NOAA

6. Meeting review, assignments and closure -
Captain Lapine, NOAA

-Attachment  2

EXPANSION OF US COAST GUARD NAVBEACON  DGPS NETWORK INLAND
WATERWAY NAVIGATION/FLOOD CONTROL SYSTEM COOPERATIVE
EFFORT--CORPS OF ENGINEERS k US COAST GUARD CHRONOLOGY OF
EVENTS

1987

1989

1989
1991

1992

1992

1991

1992

1993

1993
1993

1993

1993

1993
1993

SEP USACE/New  Orleans District code DGPS Hydro Survey Tests: --achieved
8-16 m 2 DRMS -(Limited  DGPS use due to lack of 24 hour satellite availability)
USACE/Savannah  District Tests: Real-time LADGPS v Microwave Hydro
Surveys--S/El  Halcyon
First USCG navbeacon activated at Montauk Point --USCG buoy tender tests
DEC USACE  Lower Miss Valley Div. (LMVD) (LADGPS  committee  meets in
Cape Girardeau, MO
-purpose: establish LADGPS  network from Head of Passes, LA to Hannibal, MO
-2 to 6 m 2DRMS positioning accuracy required
-25 station network from Gulf to Hannibal -35 mile UHF radio link range

. ..$2.25M est. cost
JAN USACE/LMVD  requested LADGPS  UHF frequency allocation through
DOD
SEP USACE/New  Orleans District activates LADGPS site at Venice, LA
- UHF radio link for Southwest Pass dredging/surveying ,..est 5m 2 DRMS
OCT OMB  Inquiry: reported potential USACEAJSCG  duplication of LADGPS
service
DEC Initial USACE/USCG  meeting @ HQUSCG  (in response to OMB inquiry):
-Investigate feasibility of expanding USCG Navbeacon in LMVD  vice USACE

LADGPS
-Conduct testing in New Orlean;  District to evaluate potential 6 m accuracy
APR USCGAJSACE/NOAA  jointly establish English Turn,  LA Navbeacon  test
site
May USCG  2nd District requests expansion of Navbeacon into Western Rivers
JUN USACE  tests Navbeacon  accuracy relative to carrier OTF:  2 m 2DRMS
achieved
JUN Based on tests, USCG Navbeacon deemed viable alternative for LMVD
DGPS  network
JUN Great Flood of 1993 in Middle Mississippi: microwave positioning control
lost
- Impetus for accelerating DGPS  network construction in Miss. Riv. & Trib.

(MR&T) region
JUN GAO initiates investigation of Federal DGPS  duplication
AUG HQUSACE  recommends implementation of USCG Navbeacon in
LMVD/Corps  wide
- LMVD cost estimate $750K vs. Corps LADGPS  @ $2.25M



1993
1993

1994

1994

1994

1994

1995
1995

1995
1995

1996
1996

1996

SEP USACE Corps-wide LADGPS frequency authorized: VHF 162-174  MHz
OCT USCG/USACE/LMVD  meeting in Memphis to draft expansion MOA
(signed FEB 94)
JAN HQUSACE  issues DGPS  Policy Memorandum:  directs use of Navbeacon
Corps wide
MAR USACE/St.  Louis District activates USCG Navbeacon in (Middle
Mississippi/Lower  Ohio
APR USACEIMemphis  District Navbeacon  on line (Middle Mississippi
coverage)
MAY USACE/Vicksburg  District Navbeacon  on line (Lower  Miss, 0uachitd131k
~ Red R)
JUL USACE/St.  Paul District Navbeacon on line at Fountain City Service
SEP Mobile District Navbeacon activated at Millers Ferry, AL
-coverage: Alabama-Black Warrior W/W and Lower Tennessee-Tombigbee W/W
OCT Rock Island District Navbeacon on line: Middle Miss a Illinois W/w
OCT Continuous Navbeacon coverage for entire Mississippi River:  Gulf to
St. Paul, MN
JAN USCG  Navbeacon status: Initial Operational Capability nation-wide
MAR Tulsa District Navbeacon on McClellan-Kerr Arkaqsas W/W at Sallisaw,
OK
APR Kansas City District Navbeacon  on line... covering Missouri River

(ON-GOING/FUTURE  ACTIONS)
1996/7 Louisville District: Ft. Knox NavbeacoL middle Ohio River, Kentucky& Green

Rivers
1997 JAN Omaha District: Navbeacon  coverage to head of Missouri navigation at

Sioux City, Iowa
1997? Phila District: C&D Canal, Upper Delaware/Chesapeake Bay coverage
1997? Walla Walla District:  Upper rea~hes of Columbia/Snake  Rivers to Lewiston,

Idaho
1997? Huntington/Pittsburg/Nashville  Districts..expand coverage into Upper Ohio,

Cumberland,
? Kanawhrq  Tennessee, Clinch, Allegheny, Monogahela  navigation projects

Lillian Foster tel: 301-713-3169
NOAA, National Geodetic Survey fax 301-713-4175
1315 East West Highway, N/NGS
Silver Spring, MD 20910-3282 email: LFoster@ngs.noaa.  gov



CIVIL GPS SERVICE INTERFACE COMMITTEE
INTERNATIONAL INFORMATION SUB-COMMITTEE (IISC)

21ST MEETING RECORD -17 SEPTEMBER 1996- KANSAS CITY

1. Meeting agenda at Annex A, Attendee list at Annex B, and Action list located
Annex C.

Item 1 - 20th Meeting Record Approval

2. Afler the Chair welcomed all attendees to the meeting, including for the first time,
Henry Baird from the Department of State. The record was approved.

Item 2 - Matters Arising

a. 20th Meeting Record

3. Jerry Bradley advised through a third party hls intention to quickly forward a
summary of the L 1 frequency protection and interference issues. There were no reports
about national local actions to protect the L 1 frequency band.

28th CGSIC Meeting
r

b.

4. The meeting acknowledged the five action items identified at the main meeting i.e.

i, The timeliness and reliability of GPS  information dissemination
ii. To determine the extent of L2 carrier phase use
. . .111. The need to establish links with theISOTC211 committees
iv. To encourage the adoption of a common  datum and timing system for GPS

and GLONASS
v. To address the 1024 week p;oblem anticipated in August 1999

Two related issues were identified:

vi. To assess the benefits by providing a second L5 frequency on the Block IIF
satellites.

vii. The need to improve the performance of the system which disseminates GPS
status and other information.

5. Issue vi. was subsequently discussed at the Executive panel meeting. The
Radionavigation  Policy OffIce  committed to release a draft consultation letter for
universal distribution regarding the needs and benefits of the proposed L5
frequency.  Copies of this letter would be distributed to IISC Points of Contact to
obtain comment and feedback from civil users.

6.

7.

8.

9.

The discussion of issue vii. resulted in the decision for the IISC Chair to submit a
formal letter to the CGSIC  Chair. Hank Skalski  is aware of this issue and already
working on it. Furthermore,  he is coordinating the US DOT work linked to
interference issues particularly global information dissemination.

c. GPS Interference and Protection

Formal presentation delivered to the main meeting by Hank Skalski

d. Outstanding Issues submitted to CGSIC

None outstanding

e. Gothenburg  meeting record

George Preiss stated that copies are available from him at a cost of $100 and
thanked the IISC for their meeting support.

Item 3 - Executive Business Plan Issues

10.

11.

12.

13.

14,

George Preiss described the background to the Executive Business Plan
(subsequently adopted at the Executive Panel meeting). Significantly,  the EBP is
binding on the Subcommittee  and requires the adherence to Standard Operating
Procedures.

The Subcommittee wondered if the US authorities intended to recognise the CGSIC
in any future BI-laterai agreements between the US and other countries. The US
meeting representatives requested more time to address this issue before
responding. .

One of the Australian delegates described their approach to GPS related issues with
the formation of a GPS Sub-group at government level, the military contact through
NATO and also the BI-lateral agreement between the United States and Australia.

In response to a tier question concerning the attendance of the US delegates to
the ICAO Inter Sessional Working Group, Henry Baird stated this is an
international forurn to which a formal US position is presented,

a. National reports and presentations

The Chair described the responses and feedback received as a result of the newly
created reporting form. Although, the initial form had proved satisfactory, there is a
need to refine it.

N



15.

16.

17.

18.

The Executive Panel also discussed this item and it was decided to change the
CGSIC  meeting format by making the IISC agenda more attractive and using the
main meeting room for the sub-committee. To recognise the effort and expense to
attend CGSIC meetings, each national representative, delegate or official Point of
Contact will receive ample time and opportunity to present a comprehensive
national report.

Hiroshi Nishiguichi stated that this was the 9th meeting he had attended and as a
result had improved his and others knowledge of GPS related issues. As secretary of
the Japan GPS  Industry Council,  he represented the private Japanese sector and
although the JPGSC  had contributed to the recent meetings between the United
States and Japan about GPS he expressed the concern of JPGSC  at any actions to
formalise CGSIC contact at government level. These actions could result in the
exclusion of the JPGSC  from any such meetings.

George Wiggers, the CGSIC  chair, replied by emphasizing the open nature of
CGSIC  and recognizing the need for the Committee to be impartial and
independent.

b. Sub-committee Industry Afilliates r
c. Procedure to Change Sub-committee charter
d. Standard Operating Procedures (SOPS)

These topics will be covered by the Standard Operating Procedures associated with
the Executive Business Plan.

Item 4 - Meeting Arrangements

19.

20.

21.

a. 1996 European - Frar@rt

The preparations for this meeting are well advanced and were described to the
Subcommittee.  An updated information package will be forwarded to registered
delegates prior to the meeting.

50 to 100 delegates are expected to attend the meeting and it is the IfAG intention to
create a Web site for access to the meeting proceedings. George Weber also hopes
to organise representative exhibition for the meeting.

The efforts of IfAG and in particular George Weber to support the meeting were
acknowledged.

22.

23.

b. 1997 Asia - Belconnen,  Australia

A lengthy discussion occurred about this meeting and several locations were
suggested. Afier the meeting,  the Australian Land Information Group based near
Canberra notified their firm intention to host and fund this meeting either in June or
July 1997.  (delegates travel and accommodation costs to their own account). It is
planned to hold the meeting coincident with another meeting for the expanding
Pacific GNSS  aviation group, CGSIC  delegates will be encouraged to attend both
meetings.

When fiu-ther information becomes available, it will be communicated to IISC
Points of Contact. All potential participants and presenters are requested to contact
either John Manning or the Secretary before the next CGSIC  March 1997 meeting.

Item 5 - Information Service Topics

24.

25.

26.

27.

28.

a. Internet

The Subcommittee recognised the impact of Internet for GPS  and GLONASS
information acquisition and distribution.  The present arrangements were
satisfactory and proved reliable in operation.

b. E-mail

The Subcommittee considered that on the whole e-mail worked very well and
improved the timeliness of communication between members. Both Rebecca
Casswell and Mike Savill encouraged all IISC Points of Contact be they
individuals, organisations or national representatives to forward their addresses to
either of them for POC list entry.,

c. WWW  implementation update

The meeting identified the need to create on the USCG Web pages a chapter which
list links to other important services.

The subject of GLONASS  information sources was raised and the need for separate
sourcing of GLONASS  for individual countries identified. Furthermore,  GLONASS
itiormation sources should be discussed at the proposed meeting between the
United States and Russia planned for December 1996.

d. Mirror Images of Information Services

This topic was not discussed but the IfAG Information Service does contain a near
mirror image of the USCG  Bulletin Board.


